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From the Preface to the First Volume. 



Progress in the development of material resources, in recent 
years, has created a large and increasing volume of engineering 
literature in periodicals which contain valuable papers and informa- 
tion, much of which is too recent, or fragmentary in character, to 
be found in books, or elsewhere. 

This work is designed to make accessible to engineers in all 
branches of the profession, to special investigators, librarians, editors 
and others, the more important papers and articles contained in 
leading American and English periodicals during the last five years. 

t 

To keep the list from becoming unwieldy, it was decided to limit, 
besides the period covered, the number of periodicals, and with 
these restrictions the compiler has selected each reference given by 
personal examination of the articles in the files. 

The index is by subjects, alphabetically arranged, and makes 
available information now practically buried in the mass of engi- 
neering literature, or only to be extracted by the aid of some one 
hundred and fifty indices, and the loss of much time. 

Boston, Afay, 1888. 
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PREFACE. 



Till': purpose of this Index is to supply a reference list to the 
important works and matters relating to engineering: and its allied 
inttMvsts, during the period covered. It is believed that no other 
iiulex \\\\s the tield of this work, which shows at a glance the princi- 
pal in format ion published on any given subject in the leading 
periodicals during the past five years. The periodicals indexed 
h.iving been selected from a list of over one hundred and sixty 
peiiodicals will, it is thought, suiTiciently cover the field of practical 
eni*ineering, as nearly all important works and matters are contained 
among these lepresentative papers. Foreign papers are represented 
bv tiaii.slatcd articles reprinted in the periodicals indexed, and there 
are besides incidental references to numerous others. 

Within the limits set. the aim has been, by a critical examina- 
tion of each article tha>ughout the tiles, to preser>-e references to all 
'-j^^ytl^fcAjCf iH-rmanent technical value, or practical use. 
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ABBREVIATIONS. 



addr, address. 
agric, agricultural. 
Am. American. 
amt. amount. 
amaL analysis. 
ap. apparatus. 
aqtud, aqueduct 
aimos, atmosphefe. 
aut. automatic. 
bai. battery. 
Bess, Bessemer. 
Brit, British. 
Irnii. bulletin. 

cai. calculating, calculation. 
capac, capacity. 
cath, cathedraL 
C. E. civil engineer. 
Cens, Census. 
rentr^f, centrifugal. 
ckem. chemistry. 
condems. condensing, condensa- 
tion. 
cor. correspondence 
corrug. corrugated. 
Corf. Corporation. 
Co^s, Companies. 
cyl, cylinder. 
aUc, decrease. 
dept. department. 
d€M. designer, design. 
dgsc. description. 
diam. diameter. 



discoi'. disco\-ery. 
discuss, discussion. 
distil, distillation. 
distrih. distribution. 
dyn. dynamometer. 
econ. economy, economical. 
cffic. efficiency. 
flee, electric. 
eng. engineering. 
es. estimate. 
estab. establishment. 
e7'ap. evaporation. 
exam, examination. 
excav. excavating, excavation. 
exhih. exhibition. 
exp. expense. 
expt. expenment. 
frt. freight. 
galv. galvanometer. 
g07\ governor. 
h. house. 
h. p. horse power. 
hist, history. 
hor. horizontal. 
has. hospital. 
ht. height. 
hydr. hydraulic. 
ilium, illuminating. 
imp. improvement. 
inc. increase. 
incand, incandescent. 
Indus, industrw industrial 
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ABBREVIATIONS. 



tns. insurance. 

Inst. Institute. 

inv, inventor, invention. 

locom. locomotive. 

A/. E, mechanical engineer. 

mack, machine, machinery. 

manuf, manufacture. 

max. maximum. 

min, minute. 

mo. motive. 

mt. mountain. 

munic. municipal. 

mut. mutual. 

n. note. 

nav. navigation. 

obs, observations. 

pass, passenger. 

Pat. patent. 

Pneu. pneumatic. 

Pop. population. 

Por. portrait. 

pph. pamphlet. 

pro. proceedings. 

Proc. process. 

prog, progress. 

Pyrom. pyrometer. 



R. railroad. 
recip. reciprocating. 
refrig. refrigerating. 
rep. report. 
resist, resistance. 
Ry, railway. 
san. sanitary. 
sec. second. 
Soc. Society. 
spec, specification. 
sq. square. 
St. street. 
Stat, statistics. 
str, steamer. 
sup. supplement. 
teleg. telegraph. 
teleph. telephone. 
temp, temperature. 
topog. topographical. 
util. utilization. 
vac. vacuum. 
vel. velocity. 
ventil. ventilation. 
wrt. wrought. 
wi. weight. 



NAMES OF PERIODICALS INDEXED, 

With Their Abbreviations. 

Cassier's Magazine. Gassier* s 

Electrical Engineer, N. Y. El Eng 

Electrical Review, London. El Rev I.ond 

Electrical Review, N. Y. El Rev 

Electrical World, N. Y. El Wld 

Engineer, The, London. The Eng 

Engineering, London. Eng 

Engineering Magazine, N . Y. E Mag 

Engineering and Mining Journal, N. Y. E ^ A fin 

Engineering News, N. Y. E JVews 

Engineering Record, N. Y. E Rec 

Journal of the Franklin Institute. Phila. F Inst 

Power, N. Y. Pwr 

Proceedings of the Institution of Civil Engineers, London. 

Inst C E 
Proceedings of the Institution of Mechanical Engineers, London. 

Inst M E 
Proceedings of the Society of Arts, Boston. Soc Arts Mass 
Railroad and Engineering Journal, N. Y. A^ ^ Fng 
Railroad Gazette, N. Y. R Gas 

Scientific American Supplement, N. Y. ,5*^ Ant Snp 
Street Railway Journal, S,Y, St R/ 
Technology Quarterly, Boston. Yedt Q 
Transactions American Institute of Mining Engineers, N. Y. 

Am Min 
Transactions American Society of Civil Engineers, N. Y. Am C E 
Transactions American Society of Mechanical Engineers, N. Y. 

Am M E 



Other Periodicals Incidentally Indexed In Part. 

American Engineer; Annales des Ponts ; Building News, 
London; Century Magazine; Cosmopolitan Magazine ; Forum; 
Le Genie Civil ; Harper's Monthly ; Industries ; Iron Age ; 
Journal of the Assoc, of Eng. Societies; The Locomotive; New 
England Magazine; Nineteenth Century; North American 
Review ; Scribner*s Magazine, etc. 
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PRINCIPAL SUBJECTS 



INCLUDED IN THE INDEX. 



PACE 

Agriculture i 

Air 2 

Air navigation 3 

Alloys 4 

Aluminum R 

Arches K 

Architecture « 

Astronomy I2 

Beams and girders 15 

Belts u\ 

Blast furnaces 17 

Blowers and fans 10 

Blue print processes 20 

Boilers 20 

Brick 27 

Bridges 

Buildings and building . . 



27 
45 



Cable railroads . . . • 50 

Canals 53 

Capital and labor 57 

Cars and carriages 57 

Cast iron (vr> 

Cements and mortars .... ('•(> 

Chemistry «» Electric units I'M 

Chimneys 73 Electric welding m5 

Cities 74 Electric wires 137 

Coal 75 Electricity 138 



pai;b 

Dynamometers 05 

Dynamos i>5 

Education loo 

Electric engineering loi 

Electric batteries 102 

Electric companies i<)3 

Electric conductors 105 

Electric currents 105 

Electric distribution . . . . uro 

Electric engineers iio 

Electric generators Ill 

Electric heating H2 

Electric induction 113 

Electric insulation 114 

Electric lamps, arc 1I5 

Electric lamps, incand 115 

Electric lighting no 

Electric lighting stations ■ • 121 

Electric meters 124 

Electric motors 125 

Electric power 12H 

Electric power transmission I2i» 

Electric resistance l<'^> 

Electric transformers .... lh:: 



Columns 7!) 

Copper HI 

Cranes and derricks h4 

Crossties sT) 



Dams . . 
Docks . . 
Drainage 
Drawing 
Dredgers 



87 
'.11 

1»3 



Elevators 141 

Engineering I43 

Engineering, civil I44 

Engineering, mechanical . (44 

Engineers I4r> 

Engines I47 

Engines, tests i'>3 

Excavating 15.'» 

Exhibitions 155 

Explosives 157 
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PAf:B 

Ferry-boats 169 

Fire protection l(»l 

Flying 163 

Foundations ... \CA 

Foundry uwi 

Friction IGC 

Fuels lCf» 

Furnaces 1G7 

Gas 1C9 

Gas engines 1G9 

Gearing 172 

Gold 174 , 

Great Britain 177 

Gunnery and armor I7A 

Guns 179 

Harbor engineering 182 

Heat IH7 

Heating and ventilation . . . ihk 

Hoisting i><9 

Hydraulic engineering . . . . I9I 

Indexes 192 

Instruments VM 

Inventions ii>4 

Iron and steel vx> 

Irrigation 200 

Labor 203 

Lakes 2(M 

Light 207 

Light-houses 208 

Lightning 20!> 

Locomotives 2lo 

Lubrication 22r> 

Machine 22« 

Magnetism 227 

Maps 229 

Marine engineering 229 

Marine boilers 229 

Marine engines 231 

Materials 235 

Metals 237 

Metallurgy 237 

Military engineering 239 

Mills and factories 240 

Minerals 240 

Mines and raining eng. ... 241 



PAOR 

Mining engineers 246 

Municipal engineering .... 247 

Navies 248 

New York city 262 

Niagara Falls 263 

Nickel 253 

Oils 254 

Ore 255 

Paper 257 

Patents 258 

Pavements 258 

Petroleum 2G0 

Petrol, engines 2(>l 

Phonograph 2«2 

Phosphates 2<« 

Photography 2ir2 

Physics 204 

Piles 2IW 

Pipes 2«; 

Plumbing 2t?7 

Power transmission 26H 

Pumping engines 270 

Pumps 272 

Quarrying 273 

Railroads 274 

Railroad accidents 276 

Railroad brakes 278 

Railroad construction . . . . 28i 

Railroad curves 2S2 

Railroads, electric 2x3 

Railroads, electric motors . . 289 
R's. electric, power stations 289 

Railroads, elevated 291 

Railroad location 29G 

Railroads, mountain 297 

Railroad signals 3a3 

Railroad speeds 3a5 

Railroad stations 3or> 

Railroad switches 308 

Railroad train resistance . . 3io 
Railroads, underground . 4 .311 

Railroads, US 312 

Rails 313 

Rail joints 316 

Rail sections 316 



PRINCIPAL SUBJECTS 



rAi-.K 

Rainfall 31« 

Rapid transit 3I7 

^eratine 3W 

31* 

SIM 

Roads 3in 

Roofs 3-^ 

Rope driving SiSi 

Rotary engines 3M 

titary engineering >& 

Schools 3:&* 

Science 3ju 

sw propellers .*£-»•.• 

re X9) 

Ship-building 335 

Ships 33? 

Silver 3:>; 

Smoke prevention 33^ 

Standpipes 3ti 

Steam 3»i 

Steam heating "^ 

Steam pipes 3U 

Steamers 345 

Steel M* 

Stone 351 

Storage batteries 351 

Street railroads 353 

St. railroads motive power • 3.\> 

35«5 

337 

3*i 

Surveying 3Ri 
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Telegraph ....»» 

Telephone 3K3 

Telpherage 3»;5 

Testing 3C»*. 

Timber »" 

Time »'* 

Tin »> 

Torpedo boats ^a* 

Towers »:t> 

Track 370 

Trestles 372 

Tabes 373 

.Tunnels 373 

Turbines 37»? 

United States 377 

Valves 37* 

Water 3j*o 

Water filters 3«; 

Water meters >3 

Water pipes »<i 

Water power 384 

Water purification >4 

Waterworks and supply . . . 3K^ 

Waves 391 

Weights and measures ... 392 

Wells 3W 

Wind 330 

Wire rope 3W 

Wood 3M 

Yachts 386 
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Note. —The black-faced figures refer to the years, as -90 = 1890, ^rxA/oliow 
the references. 

When, in dates of months, the same figures are repeated, as "Aug. 24, 24 " the 
article is to be looked for in two or more places in the same issue. 

The * indicates illustrated articles. 

Aaron, Charles H. n por E 6y* Min * June 6-91 

Abbott, Samuel Inst C E\ 102-00 

Abel, Frederick A. por E &* Min * June 7-00 

Abrasion, expts. (sand blast), Thoulet fnst C E y 01-88, abs 
An Mines v 7-87; abrasive processes in the mechanic arts, 
Richards, E 6- Min July 25, Aug 15-01 

Accident^s, accident-preventing devices applied to machines, 
Cooper ^/« ME*v 12-01. See also Bridges — Mine — 
Railroad accidents 

Accumulators, electric. See Storage Batteries 

Actinism and electrolysis, Houston F Inst Dec -01 

Adamson, Daniel Eng Jan 17-00; Inst C E v lOO-OO; Inst 
ME Jan -OO ; The Eng Jan 17-00 

Addison, John C. Inst CEv 91-88 

AdvertLsing, newspaper, Richards El Rev Aug 22, Sullivan 
Sep 12 etc. -01 

Aerial engineering, ed £" 6*» Min July 28-88 ; navigation, see Air 
navigation 

Aerodromics, expts. in aerodynamics, Langley R Gas Sep 18- 
01, Smithsonian Contribs. Wash. -01, abs Inst C Ev 107-02 

Aeronautics. See Air navigation ; Balloons ; Flying 

Africa and the European powers, map E News * Nov 21-01 ; 
South Africa, notes, France Eng July 20-88, cor Mar 21-00. 
See also Diamond mines ; GoLD-fields, So Africa 

Agriculture, electric applies. El Wld * Dec -02 ; the electric 
motor and the farmer, Black E Mag Nov -02 ; in the desert 
Eng* Dec 13-80, maps Sc Am Sup * Jan 25-00; engineer- 
ing in India Eng Apr (5, * May 4, 18, * June 8, 22, * July G, 
* Aug 3, 24, * Sep 7, 28, * Oct 19, * Nov 10-88 ; lines of pro- 
gress in, Miles Pofi Sci July -88 
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\U Ut ; \k'iTAf.T\ Ca:uer: • ' -n* -f#:i Eng locomotives, 
\\Att\\f I i,x Ji.afc ',-HH: I'opp 5ys:er: :r. Paris Feb 15, do 
frAritTft\-.Mftn of *:n*:r^y by ♦ June '. z\. -i^. do Kennedy • Sep 
I.; HO; low pnrssure, for tram cars. cd. Mar 14 • 21-90, Paris 
Hynf»Tn * M.'iy !:$, JO, April lo. • May 1 : compound and motors^ 
Kllioff * \)iu. 1, 1 1 Ut ; £ &* A/i'n formulae. Saunders, July 11, 
wainHori diM-a.He', do Ix. Aug 1-511 

A" A>7iA» distril^ution in I'aris. Popp system ♦ Dec 14-28-80 ; 
.Mrk.ir.ski st. tramway motor • .May 24. :51-SM>; graphic dia- 
Kratn of (omprcssion. Ingersoll Rock Drill Co. Oct 18, correc- 
tion • j:. 1IO ; Saunders * Aug »j:>-5l2 ; do F/nsi ♦ May -»2 

/:' AV< power transmission l)y. C. Sellers .Aug 13-02 ; El Rev 
/.(»//«/ condensers, Brit. Assoc, (ilazebrook (full) * Oct 3-90 

Inst (' /: power transmission by, In win * v 03-88 ; do * v 
lo:» \\\ ; Nogent tramways, Demoulin, abs. v 1>9-1K), Rev Gen 
Chemins Sep Hl> 

kV^' Am Sup power transmission by, Popp system, Paris 

• Feb \», do., Kennedy (full) * Oct 2(5-80, (full) Aug 30-90 ; 
paxiuction, Saunders (full) « .Apr 25: Paris system (full) * 
^[ay 'i\\\ use in nervous and mental affections. Coming (full) 
Oct :;, l«» !>1 

Fhc En^ steel receivers Nov J» 88 ; Popp system, Paris 

• May :;. do., e.xpts , Kennedy Sep 2<>-8S>. See also Street 
nilroadi. corn pressed air motive power 

vroMPi<E>;>»?R-. compres^siiQ; machiner>-. Paris exhib. Eng • 
Au:^ ;i-8»: air vaive. [ngerioll Rock Drill Co, A' AVwx • Sep 
iT-90 : • Aug !•> : Ii;rht portable • Oct 12-80 ; aut regulators. 
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Air Compressors 

Ingersoll Rock Drill Co. * Mar 28-91 ; Atkinson's The Eng 
♦July 3-91 

Engines. See Hot air engines 

Navigation, Cosmopolitan mechanical flight, Langley, May, the 
aeroplane, Maxim, June -92 ; £ Afag^rog., Chanute * Oct-91, 
suggestions. Kirk ♦ Feb -92 ; E 6^ Min ed. July 28-88 ; 
E News natural limitation of, J. B. Johnson, Dec 6-90, Mt. 
Carmel air-ship, ed. * Feb 21-91 ; E Rec Chanute, Mar 14- 
91 ; Forum problem of, Thurston, Jan -90; Inst C E expts. 
in aerodynamics, Langley, abs. v 107-92, Smithsonian Con- 
tribs.. Wash -91, i? &* Eng Chanute * July, * Aug, Sep, Phil- 
brick, cor. n Sep, * Oct. Nov -SM) ; R Gaz Langley's expts 
Sep 18-91 ; Sc Am Sup Helmer, n * Jan 17-91 ; parachute, 
history * Dec 17-92 ; The £"//^ reaction of air on planes, Lan- 
caster, cor. * Mar 7-90. See also Balloons; Flying 
machines 

Pipes, friction of hot air in, cor Eng* Jan 0-88 ; air vessels on 
pipes and pumps, M'Creath * July 5-89 

Propellers, the Blackman Eng Feb 24-88 ; for ship propul- 
sion, Vogt Sc Am Sup * Nov 3-88 ; do The Eng Sep 28, 
Oct 12-88 

Pumps, mercurial, development, S. P. Thompson El Eng* Feb, 

* Apr, * May -88 ; the Massey, Eames Vac. Brake Co. R Gaz 

* Dec 6-89 ; mercurial, development, Thompson Sc Am Sup 

* Jan 21, 28-88, Sprengel, new form, Rawson * Oct 11-90 ; 
mercurial. Wood * Jan 27-91 ; horizontal, Longridge The Eng 
Sep 27-89 

Purification by ozone, new method, Richardson Sc Am Sup 

Sep 28-89 
Resistance, experimental study of, Crosby E News June 7, 14, 
laws of, ed. * June 21, do. Hazen and ed. July 5, 5, correction 
and ed. 12, 12, Marvin, cor. 19, determination of, do. Sep 27-90 ; 
at very high vels., Chanute, cor. R Gaz Dec 26-90. See also 
Railroads, train resistance 
Valve, Rand mechan. E News * May 11-89 
Alabama and Tenn. Eng * Oct 5, * Nov 2-88 ; iron and coal 

mines Sc Am Sup Sep 20-88 
Alaska, Yosemite and the Yellowstone Eng * Dec 2—30-92 ; 

wealth and resources, n E News Apr 4-91 
Albert Victor, Duke of Clarence fnst C Ev 108-92 
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Oct -91 

5r -4«r Sup Koherts-Austtr. -'fu.Ii • I^ec S. IXk 22-88>, 

strength at dinerent temj***^ I rw-ir Nov i**r-K5l, use it an metal 

work. Kobens * Aiu: i'-9<>, report <'full. ♦ May ii>-4l2. Sec 

also STEF.L alloys 
Aluminum, and alloys, relative value. Pemherton EI J^rs' Oct fi 

-H8 ; manuf . in electric lurr.ace, 1 'a^^per E: Jv/i lumd Sep 27 

-89; copper and manjranese. properties. Coirles, abs./ffj/ C E 

V 1(m;-91 , /: 5- ^fin July 1 1 -Ol • Sec also Alunixum alloys 
Beakinc, metal, Dudley F Inst Feb. Mar -92, ^<;; Am Swp 

Apr i'-92 
Chromium and iron. Hadtield i'full) Enjr Sep 2?.. 30. JUi. ♦ Oct 7, 

14-92; chrome pi£> iron and steel Brustlein A* &* Eng^ 

Aug -88 
Electroi VTir decomposition and preparation, Roberts-Austen 

EI Wld* Feb 4 88, W'aiTcn X, Aw Sup Mar 5-92 
FERRCKrhrome. Brustlein. A ^-« Min Feb 1 ?K>; iron and siliccm, 

Hadiield A'wx' Oct IS. jr. 89 

Manganesi.. copper and aluminum, properties. Cowles, abs. Insi 

C^v 106-91, A'^.l/zw July 1 1 91 
Nickel and iron, magnetic properties. Hopkinson EI J^e7> 
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AUors, Nickel 

Aug 8-90, do El iVlei • Sep (1-90 ; nickel and steel. Riley 
(full) Sc Am Sup Aug 24-8H. See also Nickel alloys 
Steel, and chrome pig iron, Brustlein A" 6* Eng Aug -88 ; and 
nickel, Riley (full) ScAm Sup Aug :i4-80, do. Mar Si;-1M>. 
See also Steel alloys 

Allpurt. James Eng Apr 29-»a, Jht Eng Apr ai>-»2 

Atphaoil, Jean C. A. Inst C. E. v l()7-)»2 

Alpine engineering. Vernon-Harcourt, insets Imt C E ' v i''>-8tt 

Aluminum Am M E an expi. with, Christie v 1.1-03 ; Am Min 
properties, A. E. Hunt (full) v IK and other metals compared. 
Keep (full). V IH-IJO; Cassier's production, E. P. Allen • Feb, 
• Mar -»2 

El Eng problem future, from chemical standpoint, Wahl 
June 3-«l ; El Rev Land do Aug 21, Sep 4-»l ; Guillaume 
May 8, properties. Halt, June 12-Ml ; El Rev {namej 'Alium' 
for, O.Smith May ■■50; probable future. Wahl. (full) June i;!- 
»1 ; El WldAc (full) June (i. discuss. iy-»l ; properties, Hall 
May 30; 'Alium ' (.lame). O. Smith 3(M»1 

Eng Dagger Oct 18-«tt : Hunt, Langley and Hal!, M ar L!(<, 
Apr 18-90, ESfMin do. Mar 8. 16, 2a-»0, Ingalls, Jan 
2-92 

£■ A'«</jFeblil-«»: properties, Hunt, Feb 22, Marl ; com- 
parative cost Nov 1, production. Hall proc. • 8-90 ; Hunt (full) 
Feb 28, -Mar", July ll-»i 

E Rtc processes, Sep 5-91; F Inst Henderson. Oct -H8, 
Roscoe, Sep -89. problem, Richards, Mar -HI ;/«j/ Cir abs. 
V 1 10-92, DiHghr's 1*34-92 ; Locom Apr 92 

R Gas Hunt, Apr 2i]-9S; ScAinSup3J\A sodium, Sep 1ft- 
88, Henderson (full) Jan 5-89, present status, Packard, Jan il, 
actioD of liquids oa, Lunge, Mar .'i, [ngalls. May 2S-92, /; S- 
Min; Soc Arts Afass Hunt (full) ■ -91, do. inset Tec/i Q • 
Apr -91 ; Tie Eng .-Aluminium Co. Aug a-88 ; Ter/i Q in iron 
and steel, direct det., Drown, Oct J>I 
Allovs, Cowles, smelting, Heroult proc, Dewey Am Min v Ifi, 
■ 16-90 ; manuf. in elec. furnace. Dagger El Rev Land Sep 
27-89, do £■/ -^^7' Oct 111-89. do £■/ ;f/rf NovB-89; Heroult 
proc. Eng Oct 10-90; improvements in manuf., n E Sr" Min 
May 24-90,/ Soc Client Ind; by Heroult proc. E News Sep 
S-88; relative value .F/«.f/ Oct, correction, Pemberton, Nov - 
88; produced by elec. furnace, Langenhove, abs. Inst C E v 




ALUMINUM BRONZE. MANUFACTURE 

Aluminum, Alloys 

Sl-88, Asioi^ Iiigs Liege -87 ; Boby .Sc Am Sup Feb 3, (and 

silicon) production in c!ec, furnace (Cowles proc). Dagger (full) 

• Nov SO-89 
Bronze and brass, as materials for propellers, Cowles Am Min 

V 18-90; do (full) Sc Am Sup Apr 12-O0 ; bronies, diagram 

E News • Feb 8-90 
Carbuhetted iron, in, Keep Eng June 27-90 
Cast iron, in, Keep Am Min v • 18-90; ed.. Keep Eng hw.% 31, 

31-88 ; do £ &■ Mia ' Aug 18-88, do. • Jan 25-90 
Castneh, sodium and aluminum procs. £ Sr' Min ■ Aug 18- 

»%Ene 
Cowles proc. in England El IVld" Sep 2)1-88 
DEViLLE-Castner proc- Eng Mar 22-89 
Drawing press, al. in, O. Smith Am Min v • Kh, 18-00, do. 

Eng • Aug 2»-90 

P Electric production, Brown El Eng' Apr 2l)*ftl, do El Rev 
M.Lond May 22, 20, June 2<(-lH, do El Rev May 2-»l. do (full) 
[ El Wld May 2, Crocker, discuss. 1(1-91 ; Stoke-on-Trent plant. 
England (full) E fr- Min • Sep ■-'2-88; reactions, Ducherer. 
Jan (!, Farmer, 27-91 ; elec. smelting, Boby Sc Am Sup ' July 
13-89 ; Farmer, July 25,' reactions in Aug 1-91 
Fekric cake (for siiing paper) ScAm Sup Nov 11-89, CAtm TrJ 
Klcoriiie, electrolysis of, Minet El Eng Dec 10-90, El Rev 

Lend Dec IH-ftO, Compi R 
Grabai's method, ed. Eng Dec 20-89, abs. Inst CEv 101-90, 

An Mines, Genie Civil \ 1(1-89. v 17 May -90 

Heroli.t proc, Dewey Am Min • v 18-90 ; El Wld ' Nov 17- 

88, ■ Industries; Eng (_lct in-90; (full) E &■ Min Dec 1- 

88, and Cowles, Lowrey cor. Apr 27-80 1 Grabau's method, 

abs. /nsi CE v 101-90. Genie Civil v l((-80. 17 May -90: 

ScAmSup* Dec 8-88 

Instruments o£ precision, Blake Aw Min v lB-90 

Manufacture and industry, value. Dagger, ed. El Rev Land 

t Apr 8, July 15. Aug 1(1. Sep 2-92 ; Deville-Caslner proc. Eng 

~ " ir 22, ed. • Aug 2-89, Laufien-Venhausen works • Feb 20- 

VI ; improvements in, n £ ili' Afin May 24. Grabau's method, 

" 'ion Aug l(J-90, An Mines; and uses. Hunt E Aeius May 5, 

iexpt. with. Christie lB-93, do.. Hunt (full) E Inst Apr -92 ; 

■ extraction on a commercial basis. Seymour. Roscoe (very full) 

\St Am Sup Aug 24-89, Hall proc. • Ftb 1, (pure) (full) • June 




J 



ALUMINUM ~ ANiESTHESlA 



Aluminum Mamtpacture 

7-IK>, value, Dagger Aug ir.-ftl. Hunt (fall) Apr 23, May 14 
eic-»3; ThcEng* Nov :ii-l»0 

Ore, Nichols, n Am .Uiii v Hl-HH 

Railroad work, in, ed. /i C.is Nov U-»0, Hunt, Mar :;- 91 

Specific heat of, Richards F Imi Keb -»a 

Stefx, io steel castings, Keep Am Miit " i IS-MO, Hadtield 
(very full) v ■ li(-lli,in steel ingots, Langley, iron and steel 
direct determination. Drown, McKenna v '.*ii. 2(M>2 ; Keep 
Eng May 23-90; strength, etc. (full) E ,Xeim Oct 11-90; 
Hadfield Sc Am Sup Apr +-91 

Su[.PHiDt proc. and ap.. Emanuel's Sc Am Sup • Keb 'i. forma" 
tion, Bucherer, Dec :i4-93, Chan Trade J 

Tests Eng May i-lHJ; transverse strength K .W-ws Mar i.%, 
(full) Oct 11-KO 

U. S. production, Packard £" fr- ;!//« July 11-91 

Uses, Hunt R &* £,"«? July -92 ; and applies., Addenbrooke 
ScAm Sup June ]S-iV2, / Sac Arts Lan^y Dagger /»<■ Eiig 
June «-90 

Wrought iron and steel eastings, in. Keep E &• .if in Aug 30- 
»0, A,n Min 
AmalganiH, electric conductivity of, Weber, abs. /'ist C E v 02- 

88. Cenlral EUk -m 
America, Fourth centennial Spanish exhib. E Just Jan -92 ; 
improvemeots (boasting). Sweet T/ie Eii^ May 0-02, Am 
Machinist ; manufactures, recent growth T/ie Eng Nov 2&- 
02; American Powers conference. Henderson S, Am Sup 
June 22-89. See a.lso United States 
Ammonia and tar recovery from blast furnace gases E ^ Min 
• May 12, 19-88 ; liquor utilization, Humphreys Sc Am Sup 
May 19, use as refrigerating agent, Lightfoot. :itl-88, produc- 
tion from coal. Mond (full) • Sep 28-89 ; properties, De V. 
Wood Am .1/ E ' \ 10-89, experimental determination of 
latent heat of. Jacobus • v 12, 12-91 ; liquid, composition and 
manufacture, .Strombeck F Inst July, n Aug -02. See also 
under Chf-mistkv 

Encines, aqua, theory and tests on Edison incand. lighting plant. 
Magovem Am C E'v 19-88, ed. T/i/' Eiig]u\y IH-SO 
Ampere, Andre -M. n Sc Am Sup Dec 1-88 

Ansesthei^la, discovery Locomotive Nov -89, anseslhetics, Chis- 
olm Sc Am Sup Apr 21-88 




8 AKDSSSOS - 41?r.HF,S. BOfDWL SOOt 



Henrr J. C Jkst C E t 3WV-#1 

testmg:. GiesEler E E£: ♦ 1n3T 1\ 

tb^ economical Hcmer ^v Am Svf * 1 an 37- 

An^te-iror bereliinir marbine T/i^ Enf* lune f*-MI« lesis. Low- 

etb E Ki-z Feb I-^l.. ' A. so: E So.: 

J-TviSJCK. Gieseler E yrn': • Mar 11^^68 

A]iiflMJ[«u anima] arhbmetiL. Koyer ^v Am Stet Tf^ ^-9^ Puf 

Sr: . at a moicir-marmnt. Tbinann Ccssirrs Feb -9fi z bow 

"die worjd ajjpears to. A. Am Sv/ Jar H Ml' language oL 

irot or sietl. noT^-aDCizini: proc H. P. Janes JE" -\>ar'j 



♦ 'ar ±-$12 



GroTt 5. .-?ar Sirf Jimt f^^Cm 
,%jKlairCM' erpioration. Grntihs -fnll >>r _• ir ^Nwf Jan l{»-91 
IT, W A- por r; jr.;?* Ft-r l-SIO 
ly or* err concentratian. Heard E ^ AfrK Feb 
K*an;. . J £l ii smtrir.Tii:. Eni: :Lsr. rr^r.. R ndireT'. ?v]ar 15-412, ,/ Site 
If.iT/. J'rs jzi. -» i-f#2 : -1.'. //. y.z\ -^#2 
.4jitliru^<»k#$r?'- I^tlh*- -v a fr .^i./ Nov ::-$K^: antbropokjf:. 

vvTL iz. .-^TL- Starr / ./ .^.T ♦ Ju'v -$>i 
KpaUiVt Tr.:v.^Tiz :ii Caiiadc .^.• .-'7/. .'^// I>fr "•^-HH, -E" ^ Min 
%JTiii»iH.» rafife. TerasL :n:7 a .'» .~ . ♦ Au^: :iu. Haupi. car. • Sep 

At*:, it-nr*-: 'SL. iDf^.ncic C'f de: em. mini:. Hartl. al*. Jns: C E * x 
" 4^tl. Z:.: 1 f:.: Srr -C#i 



c. /.':-r 



>>- T:.fi.i»'jr.rr. c:L^::::y of ioaied. \\"urreje. ar»d discuss. .-?jw 

: /, • v::..-$#0: ir-t cSlt^ Kirh-risor -^'..<:* jar i:>-88; da 

'vr. 'ut * Mi.r ::-HH: trnirlft iy:. various thickness 

/I .-'.'... *■ A'tj- ^!#0: wtt. •^lerrr,:.'. 7?.e:r).">d o: repairing: * Dec 

■j-iMf ; i.lt: i-tresse?^ V\'err)er :u" .^ /•:.*-.- ♦ r»rt, inset * Xov 

.'-'*:'. -1^: cri'r-ef r■:^5' ar-i vc^usso-.r. Mirr.r. Jr.:: C E ♦ v »?»- 

HS : itLi LLi live i:«a£s or. TT:i5.or,n. MrClir.ric /-.-/./^ £^^J 

IjL'it-HH: error ir tbtorv of niasonrv. Baker .'T i?i7r • MaT 

>-. vv : L : L r : v ./ : u-i-es. S'jpiee A w; .*/ -^ * v : : -tK> 

G- VF N'oir v:a.d'jr^ Vezere river, Urerche, France, instt E .W^'s 



ARCHES-ARCHITECTURE. CHICAGO 



Arches. Mt. Vemon viaduct E A'ews ' Sep I-9S 
Segmental and two-nosed catenaries, Alexander Eng' July 12 

-89 
Skew or spiral construction, Cincin. & Rich. R., Pare! Uhigh 
Eng J Feb -88. See also Bridges, skew arch. Oakley. 
Architects, Am. Inst., pro. E Rtc Oct 27-S8, constitution. Dec 

7-80, pro. Oct yi, Nov 7-»l 
Architect's and engineer's tee. German schedule E Rec June Vh ; 
convention Nov .'i0-«O; legal decision, Dec lii, ii-88 ; the 
architect and the engineer, ed. R &* Eng Dec -90, Pop Sci ; 
offices, ilurnham. Rookery. Chic. E Rec ' Jan II. Shepley • 
Feb 15, Wilson, Phil. • 22, Chandler, Phil.* Mar I. Boston. June 
7-00, organization, Post, N. Y. • Nov .7. McKim'a, N. Y. • 
Dec 5-91 
Western Assoc, pro. E Rec Dec 1-88 
Architectural work, J. Robinson E Mag' Mar; notes. Ferree, 
files to Dec -93; constructive faculty, evolution of. Burnett, 
Aug -93, construction, Monier system E &• Afiii ' June 0-91 ; 
decoration. World's exhib , Millet Sciib " Dec -1(3 
Uesi(j.\. elements of. Statham (full) E Rec • Jan 14-88, do. (full) 
St^ Am Sup • Feb 18, 25 ■ May 10, 2il • June 0, 1(1-88 ; logi- 
cal basis of. Walker Tech Q May -90; engineering, Freitag 
Se Am Sup • Aug 32-91 
Architecture, art and utility in building, Ferree E Mag Aug. 
recent tendencies do. • Sep -91 i pessimism of modern, Edel- 
mann, insets • Apr ; beginnings of. Kirk • May ; ornament in. 
Sullivan, insets • Aug ; in wood, protest, Kimbrough, Dec -92 ; 
physiological basis of the sense of beauty of form, Goodman 
(full) ScAm S„p May r0-»O. See also Builuincs and building 
American* Fine Arts Soc. bid,. N. Y., doorway, inset E Rec " 

Dec 31-93 
Apartment house, Yosemite, N. Y., entrance E Rtc ■ June 27- 

91 
Cathedral, Albi. France, inset E Rec " Apr 18-91 ; builders 
nf the cathedrals. Snow A' E Mag * Dec -93 ; Siena eath., 
Pisano Sc Am Sup • Oct 19-89 
Chateau Epreville-Manainville. France, inset E Re<: * Sep 20 ; 
(Lot) France, inset • July 25-91; Josselin, Brittany, inset • 
Jan 23-92 
Chicago, III., Herald building, inset E Rec • Nov 1-1-91 ; 
sketches in Se Apt Sufi * Dec 3-92 




1 ARCHITECTURE - ARGALL 

Areliitccturey Church at Chateauneuf (Charente), France, inset 
R Rec * Sep 19; of St. Paul, Dax (Landes), France * June 
0-91 
City Hall, the, in Am., Ferree, insets E Mag * Nov -92 ; Bre- 
men, Ciermany, inset E Rec * Dec 12-91 ; Cologne, Ger., 
entrance, inset * Apr 2 ; Hotel de Ville, Poitiers, France, inset 

* Dec 10-92 

Club house. Century, N. Y., doorway, inset E Rec * Dec 19-91 ; 

Montauk, Brooklyn, inset * Apr 9; Catholic, N. Y., inset * Dec 

17-92 
Columbian exhib., U. S., Chicago, Van Brunt Century * May — 

* Aug -92 

Country houses, Cambridge, etc., inset E Rec * Jan 17-91 ; 
Cohasset, Mass.. interior, inset * Apr 23-92; English, inset * 
Aug 29-S>l ; Arthur Littles, Boston, inset * Feb 20; Geo. 
Macculloch, Morristown, N. J., inset * Mar 20; Marblehead 
Neck, interior, inset ♦Jan l<)-92 ; Swampscott, Mass., inset * 
Aug W Elihu Thomsons do, inset * May 9-91 
Court house. Beauvois, France, inset E Rec * Nov 19-92 
FRANKFORT-on-Main, Ger., Union R. pass, station, insets E Rec 

* Sep 5-20 ♦ Dec 5-91. See also Building 
c;allkry \ictor Kmanuel. Milan, inset E Rec * July ;i0-92 
IJBRARY, Tilden Trust. X. V.. proposed, Bigelow Send. ♦ Sep - 

92 
Meat market, old, Haarlem, Holland, inset E Ret * Feb 14-91 
MoBBF.Ri Y Hall, Cheshire, England, inset E Rec • Nov 20-92 
Mrsrr.M building and arrangement, Ferree E JA/^* Nov -91 ; 

Amsterdam. Holland, inset E Rec • Feb 2v<; Hague, do., inset 

* May 2;^ 91 

Ml" SIC Hall. N. v., main entrance, inset E Rec * Feb 13-92 
Pai Ai k of Justice, Hague, Hoi., inset E Rec ♦Mar 7-91 
Recfimng vault, WoodK^iwn cem., N. Y., inset E Rec* Feb 27- 

92 
Restaurant, Frankfon Palm garden, inset E Rec * Oct 31-91 
RoMFKBi Ri;. r.-rmany. inset E AV. * Dec 2f>-91 
S\v:ss Vecchia inn. Maloja 1 ass, inset E Rec ♦ Apr U»-92 
Arctic exploration, Pe-iry expediiion. Nansen's N\x Pole erped. 

.V .-.•»: Sstf' * Nov -M. 2«-92 
Ane**s oi seair^'ier.ts L.\ .-rr; • I ir, IKK oa'o;:ia:ion, table, June -91. 

See also Imfi-raTv^r 
AnnilK Philip, per. r o- :<:% * I>e. :-91 



ARGENTINE- ASBESTOS 



11 



Argentine Republic, ed. Eng Dec 2T-89 ; finance E fr* Mia 
Apr 20 -89 : R. map E Xtws ' Dec ft-88 ; Jan 2S-89 ; notes, 
Shunk. Feb 22, Mar 22-90 ; wheal in Sf Am Sufi Apr U-8S 

Arithmetic, curiosiries in figures E A'etvs Dec :if!-88 ; peculiar- 
ities of the figure tl, Hill, cor. Feb 2-89; Hindu May 10; the 
number U2,S6T, cor. n Oct •J5-90 ; lessons Pwr files -9 1-«3 ; 
method of quarter squares. Blater, Glaisher (full) SV Am Sufi 
Nov 30-89; cube root. Wood Sep 6, do. and rapid addition. 
Boutelle. Nov 8-90 ; roots extracting, new method. Wesiervelt 
Apr 4-91. See also under Mathematics 

Arlianifits mines, IJranner, E fr* Afin Oct a()-88 

Armada (Spanish), defeat in 1S88 Sc Am Sup • Augar)-88 

Armor, cellulose E A'e-ws Dec 1-88, steel, tests at Annapolis, 
Sep 2(1, 27 • Oct 4-90. .See also Giinnery and armor 

Arms and armor of ancient Japan, iJaba So<; Arts Mass. -88 

Army, A ustro- Hungarian, Kuhn Harper's M ■ June; Italian, 
Goiran ■ Au^ -112; European armies. Dodge Eorum July 
-93; of Kukuanaland, Michaelis Sc Am Sufi Oct 2ii-8», 
E lust 

Arrol, William, por. Eng - Feb iif*-!M) 

ArseDnl, Woolwich flte Eng ' Oct 2-91 

Arseiiie determination, Canby Am ME v n-89, Birm May 
-88; £^flw June-»2 

Art, fine, composition and selection of a subject, Ellis ^V. (mi .?«;> 
• June 1-89; use of cloisonne for decoration, Heaton (full) 
May (»; pictures, durability painted with oils and varnishes. 
Laurie June 2i); Miller, Aug '^2 ; decorative treatment of natural 
foliage, Stannis (full) " Nov2l.2S • Dec ,"i,lf', :iil-91 

Artesian wells. See Wells, artesian 

Artlficia) limbs, Mark's Ey>isf ' May -89 

Artillery service in the rebellion, Tidball / Mil Scr Insl Mag 
May -92. See also Gunnery and annor; Guns 

Arts and manufactures, prog. rev. F lust Feb -88. See also 
Society of Arts. London 

Asbestos E &• Milt Jan 2-93 ; Rogers ScAm Sufi June 10-88 ; 
Canadian industry E ^^ Miu Sep 17-93; chem, composition, 
Donald, June 27-91, do. Sc Am Sufi July 18-91; mining, 
Quebec. ^.W&ESr- Mill Apr 25-91, Canada, abs. Inst C E 
V 107 -93, Am Gas Li J Oct 2U-91 ; U. S. production, Par- 
Vtx E S^ Min Sep .^91, Cen Bull; mining, manufac. and 
uses, Fisher Tht Eng Dec 1(1-93 




ASHBUSNER-ASTROMOMY. I.ICK 



A!4hburner, Charles A., Lesley Am Min v 18 -90 

AshTCortli, John Inst C ^ v 95 -89 

Asphalt, uses, Greene, insets (full) Am Afhi • v 17 -80, do. 

Am Afass -89; industry, France, abs. Sc Am Sup' July 
11>-HO, Gaiit Civil ; plates for water-proof construction E 
Nai's • Nov I J price of, Oct W-90: Trinidad E Rtc Nov 
ia-02 ; use in irrig. works, Cal, Purcell Imt t" £" v 110 -03 ; 
nature and uses, Greene Soc Arts Mass -80. See also Pave- 
ments; Roads; Streets 

A Hpli alto-gene sis theory, Wurlr E &• Min July "Ji-SW 

AHphaltum, Gilsonite or Uintahite, mts., Utah, L^cke .Im Min 
V 1(1 -8H, Blake v IN -90; and ozokerite, U. S., Parker, cen- 
bull. E ^ Mill Aug If.-Ol ; Kemp, Jan ^-93 ; Parker E Rec 
Aug 1-91 ; Sc Am Sup Sep 111-91 

Assaying of lead, silver and gold, F. Clark Tech Q May -88 ; 
tin ores, dry, Hofman (full) May, Aug -90. See also Cheh- 
tsTHV ; Metalll'hgv; Metals and names of metals and min- 
erals 

AHtrunomy, two remarkable coincidences, d'Auria F Inst Oct 
-88 ; as applied to land surveying, Downes Inst C E * v lOfi 
-92 ; recent science. Kropotkin igth Cent May -93 : how to 
measure the invisible, Parkhurst Sc Am Sup Apr W; the story 
of the universe, Huggins • Sep 1^ ; central lateral molion of the 
worlds of space. Wheeler, Dec 5; astronomer's work in a mod- 
n observatory 111-91 ; new, Ball. Feb 27-92. See also Pho- 
tography, stellar; Su.\; Telescoces, etc. 

I ABERRATroN problems. Lodge Sc Am Sup • Nov 0-O2 

1 Akctuhus, recent conceptions, Knight. Sc Am Sup July 4-9t 
/VvKOKA Borealis.VcvJw.Sw/ Mar m-8» 
:oMETS and meteors Errp Dec 30-93 ; five-fold Sc Am SmP • 
Feb 18-88; Coakley. Dec lft-93 
ICosuospHERE for teaching. Bailey Sac Arts Mass -88 
Heliometer, Cape of Good Hope observ. Eng • Jan 8, 10 

-90 
Keljostat. Grubb's, Smithsonian Inst., Wash. Eng • May 

16-90 
HInstrument works, Grubb's. Dublin Eng Dec 14-88 
iilCK observatory. Ml. Hamilton. Cal. Eng ' July H, 27. inset • 
Aug 10, 17, ;!1 • Sep 7 ' Oct 26-88 : Holden Sc Am Sufi Sep 
29-88 ; latest discova. Nov 15-90. See also Photography, 
ap.. Lick observ. 



.ffi^n 



ASTRONOMY 



-ATM 



AAtronomr, Mars, map E Xewf * May l.'^-SO; physical as- 
pects, map Sc Am Sup • Sep f-88 ; ScretL-e, do. and views. 
Proctor Sc Am Sup * Oct 13-88, KnovjUdge; opposition, 
Lockyer Sc Am Sup • Oct 15-93 

Mercukv Sc Am Sup • Apr 2e-»0 

Mp.TEOBTTE'i, meteors Laeom July -BO; August Sc Am Slip 
Oct 13-88; notes, Lockyer (fulij • Feb -i; and what they 
leach. Hensoldl, Nov 1«, 23-89; Wash, Co., Kan. Aug a3-»0; 
meteoric finds, Foote, Feb 0-92 ; .Xalure ; Science. See aJso 
Astronomy, comets, 

MtLKV way, Gore Litteirs Apr.t(V»2 

Neptune, discovery (gjeat discoveries) Locom Dec -89 

Obsekvatories. Levander Sc Am Sup Aug 2i», (full) Sep 5-91 ; 
Halsled ob. spectroscope Eng • July 22-92 ; Pekin ob. .V^ 
Am Sup • Jan 12-89 ; Warner ob. Eng ' Jan 27-88. See 
aJso .\sTKON., Lick-Sayre observs. 

Savhe observ., Beth., Pa,, deflection of plumb line at, Freseoln 
LeAigi £iigj]\iae -88 

Space, constitution of. Him, bk. review Eiig Nov S-89, do. 
Sc Am Sup Jan 11, do. De V. Wood. Apr ',; the grants of 
starry space, Jan Mri-JM> 

Solar spectrum, limit of. Hartley Sc Am Sup May 4-89, 

Staks, in handle of big dipper, simultaneous culmination methctd, 
Marcy E A'ews ' Sep j-Ol ; two extraordinary, Pickering 
Locom • June -&0; double • Oct -91 ; age of the. Janssen 
ScAmSufi i;in -iS. Feb 4-88; distances, Oudemans. Mar 
8-99 ; double and multiple. Knight, Oct s-»a 
Telescopes, photographic equatorial, Melbourne observ, Eirg 
• Dec ll)-90 ; clock-driving ap., Grubb, insets /usf M K * 
July -88. See also Telescopes. 
Urania Institute, Kertin (Lick observ.), Holden E Mag ' Mar 

-92 ; planet Uranus, Gregory Sc Am Sup Aug 24-89 

Ven'Us planet Sc Am Sup • Nov 12-9a 

Atchison, Arthur T. Inst C E\ 105-91 

-Uklnson, Charles R. InslC Ey iCMl-ttO 

Atkinson, William P. Tech Q May -90 

Atlantic coast, subsidence of, .?<■ Am Sup Aug 22-91; naviga- 
tion, prog., ed. ifwpjune 2I>, 27-90 
AtmospLere, structure and cause of rain. Velschow Am C E ' 
V 23-90 ; vertical distribution of temperature Ettg Nov 1, Ifi, 




I 




ATMOSPHERE ~ BALL 



Atmosphere. 

^2B, Dec H, 20-89, resistance, expErimental study of, Crosby. 
May 30, June fi • 13-»0, do. (full) El U'ld * -May 2i-»0, do. 
£ A'eius May 31-00 ; atmospheric electricity, expts., Weber, 
abs. /mt C E V B9-00, Elek Ztit -8»; optical phenomena 
of. Cornu .5c Am Sup ' Apr 27-8B, the upper atmosphere. 
Ranyard " Dec U'-Hl, circulation of. Peruter, July U-Oa, 
Nature. See also Air resistance : Raii.roads, atmospheric^ 

AtomH, atomic volume and tensile strength. Fessenden El WId 
" Aug 2'J-91 ; intelligent Sc Am Sup Nov 28-91, arrangement 
in space in organic molecules. Wislicenus, Feb lS-88, Am 
H Chens J. See also Fohcf. 

BAnstralia, South, mineral wealth /fi/^Jan 9-91 ; colonies pro- 

■ gress E &• Min Dec 22 -MM ; prog,, Melbourne Sc Am Sup 

r * '^pr 1^-89; works and manufactures. New South Wales 

The EiigSt^ 20-89, engineering notes, Aug 21, Nov 13, 20-91 

Autogrniphs. foreign electricians El IVld* May 28-92 

Automatic machines, Lynde's En^ }an 25-89> See also Slot 

machines 
Avalanches, Col.. Femow Am Mm v 18-90; in Austria and 
Switzerland, Pollack A' Gax Sep 25-91. See also .Mountain 
slide, Curtis; Railroad snow protection, slides. Selkirk mts- 
Canada 
Ayrton, W, E. por. El ll'ld • Dec 20-90, do. Sc Am Sup • Mar 
lfi-93 

Bacteriological research, bran fermentation, Wood Se Am Sup 

• July 12-90; bacteria and surgery, Roberts, July 11-91 
Bag machinery, paper, Paris exhib. Ems * ^'ay 31-89; rotary 

block-bottomed paper, Duerden, discuss., msets fust ME' 

0ct-«9 

;8 and bagging. Arkell it Am Sup Aug 4-88 

;er, Benjamin, por. Eiig' Feb 28-90 
Baker, W- L. / Assoc Eng Socs Nov -S» 
Balhach, Edward, n por. E &• Min ' Mar 29-91 
Baklwlu, John //IS/ C Ev 107 -92 
Baling press. Boomer portable 7he Eiig June 29-88, Cyclone 

hydr. • Sep 4-91 
Ball and socket joints. Wliite's adjust- extension, com. rep F fiisl 



^ bl 



• Aug -89 
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BALLARD - BEAMS 



lA 



Ballard, Stephen hist C R s- 104 -91 
Balls, hollow copper Lixomotive ' Oct -I>1 
Balloons, how to cross Africa in f!ev of Revs ^ep -92; construc- 
tion, Myers Sc Am Sup Nov 30-89, history of aeronautics, 

Stevens (fullj • Feb -ii, ' Mar 1-90. See also Am navigation 
Bancroft, Hubert H., por, Se Am ^ufi • Oct ir>-92 
Band-saw mill, tlie Am., Suplee Cai ' Feb -92 ; saws for heavy 

timber, ed. E'lff Aug ao-8I> 
Barium (metal) Lncom Aug -92 
Barues, K. W.. por. E 6- Min Jan 10-93 
Barometers, (iieselet E Ncjjs Aug -l-SS, the aneroid, do. F 

Inst • Nov -89, do. use for measuring heights The Kng Mar 

1^91, do. use in Western Mass. by Ccol. survey. Cutter, 

Tech C? -Sep -87 
Barrel machinery, universal The Eng Sep iO-89 
Barrels, cement, etc., cubic capac. n E A'ews Feb I'l. 22, Mar 

2fl-90 
Barrett, John P., por. El Wld* Dee fl-90 
Barrj. William H. Insi C £ v 100 -90 
Bartol. a. H. .4m .1/^-88, /■/'«/ June -88 
Barytes and umber mines and refining mills, Cleator Iron Ore 

Co., Caldbeck Fells, Addison, inset Inst C E * v llrl -99 
Bassctt, Alexander Irul C E v H:! -88 
Batenian. John F. L. (full) ///f/ C/: vHT -89 
Bates, Henry W., por. Pop Sci' Nov -92 
Batterbec . Ranson C, Inst C E\ 1).^ -89 
Battle-ships. See Navies, names of countries 
Bayly. George H. Inst CE v |I3 -88, 98 -89 
Bayoiine, fort of Eng • Dec 6-89 
Bazalgette, Joseph W. Eng Mar i*0-91, (full) Inst C E v ion 

-91, T/u Eng Mar iO-91 
Beacli protection. See New Jersey coast movements 
Beamit and girders, the continuous girder as a tipper, Lindenber- 

ger.-Iw( f'/;'*v ■-'11-92; iheoret. strength, cor. A"«f July 1-92. 
£"AVifj- cross-sections, unsymttietrieal, Johnson • Feb4-88, 

loadiog long girders on cars, movable frame * Jan i'-92 
.f/jijf/ jointed bow, theory, Werner ' May-" July, Sep, Oct; 

continuous, indeterminate multipliers, Lindenberger, Dec -88 
/list C E jointed bow, Werner abs. v l)S -80 ; cast iron and 

steel, expts. on strain in outer layers, Segundo (full), inset ■ 
V 08 -89; braced, stresses and deflections, Stewart " v 100-92 





Beaniis and girders 

/Pfr* K/iff coatin. framed, stress in, Hiroi May -88 ; lattices, ■ 
stresses on, method of obtaining, Robertson S'g Am Sufi • Mar 
24-88 ; expts., Sondericker. inset Ter/i IJ ' Oct -88 

TVici^wf struts, stiffness of, expts., Mason Coll. Jan fl; lattice 
girders, graphic evaluation of stresses in flanges, Robertson 
Mar Ifl, do- Stokes, cor. Apr 27, do. Parsey, cor. May 1) 
in statically undetermined systems, £nde, cor. 
strength of beams, IJ- Clark, June 1, 2'*, -^11-88. See also 
Bridges; Buildings -, Girders; Bohfs, etc. 

Bearings, materials without lubricants. Hedges anti-friction f |l| 
ffm Lonii Aa% 12-02, graphite self-lubri eating E A>r 
8-90, May Jfi-93. do. T/ic Eiig Am% U)-02; metals, phoi 
phor-bronze ICiig July ^tl-tt3, Jf &• Etig 

Beaucbamp, Clayton S. Inst C ^ v 100 -90 

Becker. Max J., por. /; AVjcj • Feb (l-8i) 

Beckley, John N., por. .sy RJ - Sep -92 

Becquerel, Edmund, por. -Sc Am Sufi • July 4-91 

Be«r, treatment and storage, Hartiey ..Si- Am Siip May 2-91^1 
preservation by p a stetiri nation • Nov 10-92 

BeU, Alexander C, por. £"/£'«f« Sep 10-90, /r/yV«' Sep I0-99k.| 

Bell, William Insf C E v 100 -93 

Bell, Wilson, fnst C E v 101 -»0 

Beltrami, Guiseppe C. and the Miss, river Locom 

Belts and belting, tractive force of leather on pulley faces. S. 
Smith Am M E v HI -89; .Schieren El Rf!> ' Mar .'i-02j 
horse power corresponding to various speeds, table El Wld 
Feb 14-01 ; transmission of power by. Gale/.-fwur Eng Sees 
.Nov -88 ; angle of contact, table Pwr Apr -93 ; Jewell Belt- 
ing Co. St R J ' .-\pr -»2 
Cakriers and machinery, Fischer, abs. /ris/ C E * v 110 -92, 

Zeit deut Ing v 3,1 -91 
Fastenings Pwr ■ Aug -89; Sargent's fastener The Etig 

Oct 12-88 
Leather, widtb of single, for various horse powers, Grimshaw, 
table El Eiig Apr 22-91 ; Schieren • Mar -88, do. El Rfv 
" Mar 3-88 ; and canvas-rubber, comparative tests, S. Webber 
El Rtv Loud Sep 5-90, do. iV IlVrf Aug 2.3-90 
Link, Page Co. El Rev • Apr 12-90 
TESTi.^ifi machine, Aldeo Am Af E ' v 12 -91 

Beunett, William C Msl CEvW -90 




BERLIN -BLAST FURNACES 
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Berlin, street cleaning n E News May 31-90. do, and paving in 

'89. Dec 13-ttO. See also Gas supply; Pavements; Sewek- 

AGE; WATER-works, etc. 
Berliner, Emlle, por. El Eng* Nov lft-J»0 
BernnyH, Edwin A. htsl C £ v itl -88 
Berwind. Charles P.. por. E ^Min " Dec 13-00 
Bessemer, Ala. Eng* Aug 22-90 
BeSHCmer, Henry, autograph Idler on iron and steel metallurgy 

and success of his invention, Kitson addr. Am Miit " v IB 

-ftl ; por. Sc Am Sup ' Aug 2»-91 
Best, Stephen C. /«s/ C Ev lOH -93 
BetOD manufacturing and lifting ap., Port of Bilbao -V;- Am Sufi 

■ Nov 111-93. See also Cements and mortars 
Bevet gear cutting machine, Paris exhib. Eng • Nov 8-89 
Beverages, Simraonds Sc Am Sup June 30-88 
Bibliography, Pantobiblion, Internat. Kev.of World's Scientific 

literature, Kersha, ed., St Petersb., notice R &• Eng kig -91. 

See also Index 
Btbra, Charles F von /nsl C E v 100 -90 
Bleycles, exhib. Sc Am Sup * Mar 30-89, Stanley exhib. • Mar 

2B-90, what keeps them upright, McDiarmon, cor. " Oct 29- 

92 i Stanley exhib, r/;<: ^wf Feb 10, 17,24-88, • Feb 22-89, 

" Feb 7, 14-90, * Feb 13. 2a. • Dec 25-91 
Bidder, G. P. (mental cal). Pole fust C £" v 103 -91 
Bl^-Wither, Thomas P. Inst C Ev 103 -91 
Bilbao ship-building yard Eng ■ Oct 25-89 
Biology, protoplasm and cells, recent science. Kropotkin JViiri:- 

Utnth Cmt May -93 
Bird, James B. Inst C E v 100 -03 
Biscuit machinery. Baker's Tie Eng • June 14-89 
Bismuth Locom Sep -92 
Bitumen and compounds, Blake Am M E v 18-90, Wash Feb 

-99 
Black, Frank C. Inst C £ v S8 -89 
Block Hills of Dakota, ore deposits. Carpenter (full) Am M E 

• V 17 -89 
Blake, Francis C. por. n £ &• Min ' Mar 14-91 
Blast furnaces, iron, Am Min expts. illus. descent of the charg-e, 

Richards ■ v id -88 ; lines, Walsh; effect of vel, and tension 

of gases on reduction of ores, T. Robinson ; large, on Ala, 

material, Gordon • v 17 -89 ! Durham, filling and blowing in, 
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Ill BLAST FURNACES 

K<iv kcuOuU iwA^'tsi ; |M\^uUar wivkiujj, Wittman • v IS -90 ; Am. 

vU^vvK^\vuuM\t >\\th ixMciXMU^^ to Urvif vieKis, Gaylcy (fuU) ♦ v 19 
|l|^ sUv \i^)iN vi^cv vtulb; nisi »rt Am,, Adams ♦ v ii^ -02 
s >.\A.s •» \ lu^Uw >luMmau. S^v^ Oi* do. y/xsz inset ♦ Aug-92 
> \^^» Am \^^A^tKV^ UuvUvvv • Feb K Ccnrhraae. Nov IS^ 
> >v h' \t ^^^>^ )\^ iu^\ Ky:n\s i:^. KlSers^ Au^ i4. Nov i-Hd; 

vW\<Kh^\^<'^^^ '^^^ ^'^J^^i^ xi^rlvis^ v»a>*;ry ♦ CVc 4-^> 

' \,\vsN ><Kv<ssik \>t vv>*5s hrtve:!^>c<fs JL:^i fjei for. tiocdon. 

.,v» V *' wJKX^x >fc»:^ >jtNf jt> "^^^iv v\viraaje^ ciscsss. Oct 












BLAST FURNACES -BLOWERS 
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Blast furnaces, Hot blast stoves, regen., operating, Wainwright 
Am Min • v 17-80; Massick's & Crooke's, Am. pal. fire- 
brick • V lfl-91 
Lead furnace, stone coal in. Neill Am Min v 20 -02 
LiNlN'GS imp., steel and melting, Elbers Sc Am Sup Dec 17-92 
Low Moor, Va., fiue dust of, Means Am ANn v 17-89 
Magnesite, use as refiactory material, Sorge, abs. /«j/ CE v 

B2 -88, S/aA/ &■ Eiieii v 7 -87 
MoNONGAHELA Fur, Co., McKeesport, Pa, ^«^ • July 29-92 
Rock -drill for opening tapping-hole, Baker E AVti'j " Nov 3-92 
Sheffield, Ala. inset Eng • Oct 24-90, iV Am Sup • Dec 8- 

OO 

Slags, sulphurous and desulphurous. Elbers E 6^ Afiii June 8, 

■i'iSOi utilization and disposal, Hawdon EigFeh 19-93. do. 

insets /nsf .1/ £ ' Feb -92, do, Sc Am Sufi Apr 2-93, iron 

Silica determinations in cinder, C. Jones Am .I/in v 10 -88 

Stock hoist, aut, inclined. Pioneer Min. Co, E News • Feb 28- 

91 
Temperature determination, Ledebur E St* Min Aug 22-91. 

See also Blast fur. heat 
Tuyere slagging-valve, Cook Am Min * v 17 -89 
Union Steel Co., record E Gf Min Feb 18-88 
Warwick anthracite and coke, separate and mixed in, Cook Am 
Min V 17 -89 
Blasting, big quarry blast. So. Beth. N. V. E News • Sep 21- 
89 ; large masses of iron and steel, abs, Inst C £■ v 100 -90, 
• H'ufA 0J/-9O. See also Explosives; Mining; QI'akry- 
ING; Tunneling 
BlatCllley; Charies G. Inst C Evm -88 
Bleaching ap., Cloudman Sc Am Sup * Oct 3-91 ; of cotton, 

Apr 2-93 
Blindness and the blind, Fox F f'lsf J•^ns, * July -89 
Block, Weston's Triplex spur-gear E &* Min • May 31-90, 

E Gaz " May 30-00 
Blood, gases of tlie, McKendrick (full) Sc Am Sup Jan 5-28- 

89; blood-cells, white, function of, Jordan Ttch Q May -90 
Blow, Albert A., por. E &• Min • Aug -91 
Blow, a knock out Sc Am Sup * Nov I5-00 

Blowers and fans, expts.. Snell Am M E \ 9 -88; fan pres- 
sures, cd, T/ie Eng Oct 6-88, fan effic, Cherry, cor. • Jan 11. 
Lodge 18 ■ 26, fan phenomena, ed. ' Feb 1, 1, Unwin, cor, 8, 




BLOWERS ~ BOILERS 



Blowers and fans 

Lodge cor. 16, Bower, c 



-80. See also At- 



Atkinson's rotary blower The Eng • Oct 21-92 

Blackman air propeller Eng Feb S4-8R 

Capell fan, eitpts., Oochet The Eng Oct 20, Nov 23, Dec 7-88, 

•Jan 11-89 
Centrifugal ventilators, Norris, Cable Eng Mar 4, ■ IR, • Apr 

22-92 ; blower expts., Isherwood /■" Insl Apr -89 
Root's blower Eng • June 20-88, Thi Eng Aug 17-88 
Blowing engines, blast furnace, Gordon Am M E ' v 12-91, 

CiJsUr's' Feb -»2, £: Aim/j • July 1-91 
Blow-pipe tests (various subs.), Moses Sc Am Sup June 20-91, 

Sch of Mines Q 
Blue print processes, etc., and large photos., Thurston Am ME 

• V 11-88 ; blue proc. formula E .Vews June IB, ap., Ingoldsby 

• Aug 11, pneu. frame ■ Dec 15-88 ; frame E Kec • Dec 3- 
92 ; large, Cleave's method. Thurston, abs. Insl C E v9\- 
88, Am Machinist June 25-87 ; ap., Rockwood E Sf Kng • 
Oct -91 ; reversed, PeUet's proc. R Gaz Feb 21-90; Brad- 
ford Sc Am Sep 8-88 ; cyanotype positive proc. Waterhouse 
(full) Sc Am Sup Jan 5-89 ; violet, red and green prints, Esta- 
brooke, Photog. in Studio and P'ield, bk. review, abs. Mar I6-90 

Blaestone quarrying. U, S., Day, cen. bull. /: fif Min June 6-91 

Boats, diving Eng Aag », 2.1-89 ; driving by water-jets, etc, Sc 
Am FebfiSO, Mechanics. See also Ferrv-boats ; LAUNCH- 
ES ; Life-boats; Steam-boats; Torpedo boats; Tug- 
boats: Yachts, etc. 

Bodley, Rachel L. F Tnst July -88 

Bohemia, Pribram, mines and mills, Meier E &' Min July 2, 1) 
16-92 

BoUertt, Steam, Manual of. Thurston. Wiley, N. Y. -88, bk. 
review /i Gaz Apr 13-88 : some preventable wastes of, Kent 
Cassifr's Jan -92 ; Sleinmiiller. Frankfort eiec. exhlb. Eng " 
June 5. Kuhn do, ■ 12-91 ; designing Lecom July, J. Allen 
(full) Aug * Sep ■ Oct -88; cals,, etc. /"wr Jan-Mar -89, 
largest in world. Lorillard Tob. wks., Jersey C, White • Apr, 
Apr -90 ; types, various, relative merits, Colding Sc Am Sup 
Oct 37-88, governing proportions of, Emery (fuil) • Mar 2, 9, 
safe tor amateur work (various types). Hiscox • June 1S-89; 



heat 



, Hudson The Eng Dec 5, 12 • 20-00. 
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BOILERS, APPLIANCES -EXPLOSIONS 



E-I'ORTABLE-ROTAKV bOJlcrs, 

Appliances, boiler and engine roc 

- " Dec -»0, • Jan- Apr ■ June- 

ERS, gauges — safety valves, etc, 
Bakcock & Wikox. See under Uoilbks, tests; Boilers, water 

tube 
Belpaire fire-box, !K)-in., for Cal. & Hecla Mining Co. A' Gax • 



Mai 



l-«0 



BiETRix's, Batault, abs. /»tf C h v 92 -88, Compi H Sep -87 

BLOW-of! cock £"»^-* Jan n-JMt 

Bracing, steam domes Locum " June " July -HO; heads, May 

-88, Aug -89, Pmr • May -»0, • Sep -»1. See also 

Boilers, strength 
Circulation of water in, effect of on quality of steam, Barrus 

AmMEv^SS; Babcock £",ff<r(- • Mnj 1^91, Sc Am Sup 

• Apr 12-»0 

CoHBUSTios with natural and forced draft, Spence Eitg Feb 10 

• 24 ■ Mar 2-88 

Complete combustion, Loughran, cor. P-wr Sep -92 
Connection of steam mains to Locam • May, air. of steam pipes 

• Aug -92 

Corliss vertical, Wamsutia mills, New Bedford Pivr • Jan -91 

Coverings, non-conducting, Collins P Pec Oct 31-91. See 
also STEAM-pipe coverings 

Damper regulator. Mason's £ &- Afin • Jan 18-90 

Danger signals, Grimshaw E Mag May -91 

DuBOON compound R &* Eiig* Mar -92 

Deposits in, use of crude petroleum. Lyne Am M E v 10 -89 ; 
Uwes Eng Mar 27, May 1-91 ; do. Sc Am Sup May 30 
-91, do. The i^ff^ Apr 3-91 ; pumping solvents into Locom 
July -8S; scale, composition, Stlllman R Gas Apr 4-0O; 
feed waters and incrustation. ^\\ie&r.^T Sc Am Sup Oct 22-92. 
See also Bou.EKS. kerosene jn 

Deterioration of. J. Allen Sc Am Sup • June 0-88 

Downward draft furnace, test, Galloupe F Insl Feb, Lozano, 
cor. May 88. See also Boiler'', tests, downward draft 

ExpLOsio>s, Thurston, bk., Trubner, Lond., Wiley, N. Y.; Dan- 
iels Am M E*\ 13 -92, E A'evts • Dec 15 Iron Age • Dec 
S-92: J. Allen Casiier's' Jan, peculiar, Daniels 'Dec -92 
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22 BOILERS, EXPLOSIONS -STEAM JETS 

Boilers, Explosions 

i'«i-the Dudley, Jan 20, at Fried ric hshiitte " Mar 30. in '87. 
Marten ■ May 11. 18-88, do. ■ July 12-8». do. " July 18, at 
Crosby and Halifax, Apr 25-90 ; in 'i«. Marten " Oct 23-91. 
See also Boilers, tests, red-hot furnace crown expts. 

E Nrws English, in 1887 and for 15 years, table, June 9, » 
-88; record of, Hartford Ins. Co. reports Loiom files 88— 
92; Fried richsehutte great, June -88; causes and remedy, 
Wright, May -89 ; since 1871*, table, June ; causes, Thwaitc • 
Sep -91 ; '01, summary, Feb -93 ; a cause of. Fowler R &• 
Eng May -90 ; Warren Springer, Chic, Nagle R Gas • Feb 
19-92; The Eng]7ixi\r>-Wl 

FEED-water healers, Cotterill EnglA-a.^ •!, Maclaine's internal " 
June 13, Monson's • July +-90 ; per cent, of saving by, table 
/'o'r Apr-OO; Thomson's TAeEng]aTi 27-88; andcondens. 
ap.. Naval eihib., Lond. • July 31-91 

FiRE-box and grate, Colien's R &- Eng ' Oct -03 

Firing, Hammond E/ iV/d Mar 5-93; econom., expts,. Bird 
Eng Dec 6-89 ; with soft coal lo^om • Oct -8» 

Fittings, combination Eng ' June 22-88. See also Boilers. 
appliances — gauges, etc. 

Float, Wright's E Ntws ' Aug P -90 

Flues, strength of. U, Clark, cor. Eng Sep 21-88, Locom * Oct 
-93. See also Boilers, tubes 

Forced draft, construclion for Eng • Mar 20-91. See also 
Boilers, furnaces, steam jets; Marine boilers, do. Yarrow 

Fronts Lacom • Sep • Dec -OO 

Furnaces and ilues, cylindrical, safe working pressures for, 
Longridge 7'/ie Eng Sep 21-88, a new system of generating 
steam, R. Scott E AVwj July 28-88; corrug., Milbum pump- 
ing station, Brooklyn water-works • .\!ar lii-93 ; Donnelly 
fire-grate R Gas " Jan 0-88 ; external Lofoni • Mar -91 ; 
downward draft, test, Gallonpe F Inst Feb, Lozano, cor. May 
-88 ; flue gases Eng • Oct 3, 10-90 ; Godillot's, I'aris exhib. 
• Sep 20-89; for liquid fuel, Busley Pwr • June • July -88 ; 
the Murphy " .^pr-89; the Perret, for small coal The Eng 

I" Feb 8-89 ; Roney stoker, See Boilkrs, stokers 
S.MOKE preventing E 6-" Min Aug fl-93 i Vulcan aut. Pwr " 
Nov-OO; Ackroyd-Willoughby's, trial The Eng' May 15- 
01 ; Sennett, n ■ Aug 20-03. See also S.moke prevention 
Steam jets for forced draft in, expts. E Neius Apr 4 " Sep 19 
91 : temp, of fire surfaces R Gaz Nov 22. Dec 13-89 




BOILERS, FUSIBLE -RIVETED JOINTS 23 

Boilers, Fusible plugs. Bailey's R Gaz * July 13-88 : The Ettg 
Sep 28-88 

Gauges, water, Hopkinson safety E Neil's * Jan i-93. Etig; 
^ tr-ia • Oct 5-88 i fittings, t '.ray TAj £."b^ Jan ^2-93 

Hazleton (Porcupine) vertical P-wr • June -88, Si R J • Aug 
-89 

High pressure, prog, in generating, Babcock Cassier's • June 
-93 ; Thwaite, cor. El Rn' Land Dec l)-93 ; with forced 
draft. Turner I'Jie Eng July 20-88 

High water indicator. Schwarzkopffs E .Vews • Nov J-90 

Horse power (full) Letom Jan -93, com. rep. I'tor Sep -JW 

HousK, economy. Little, cor. Tiie Eng Oct ii-»l 

Hudson river, .State Asylum. Poughkeepsie, N.Y. /'n'r'July-89 

Inspection, and registration bill, English, 'IH Eng Mar 13-91 ; 
Am. reports, Hartford Steam Boiler Insp. & Ins. Co.Locom files 
88— 02 ; insurance and Bd. of Trade TAe Eng Sep 2S-88 

Kerosene oil, use in, for preventing formation of scale, Lyne 
Am AfE'vO -88. Carpenter, n v ) l -90, E AVwj May 24 
-90. E Rec Dec 31-87. .SV Am Sup Feb 11-88 

Lancashire, evap. of, Longridge Eng Apr I1.18-JM», do. TAe 
Eng* Feb 14-90, Nov ft-91i three-flued, trial. Crossland, 
Mar 11-93; mod.. Boswell Eng Oct ;H1, construction do. * 
Nov 2i>-»l, do. discuss., insets /tut .if E * Oct -91. See 
also BoiLEKS, tests, Lancashire 

Lentz's stayless Eng • Dec 1B-90 

Makinu machinery TAe Eng* Dee 2(1-JH> 

Manchester Steam Users Assoc, report E Me-ws July l!t-l>0 

MAN-hole and steam nozzle locations Locoin June -89 

Mechanicai stokers. See Boilers, stokers 

Oil. burner R &' Eng ' Apr -88. See also Marine boilers. 
liquid fuel 

Plants, see Steam plants 

Plates, welding and flanging Cassier's Nov -9 1 

Riveted joints, longitudinal, Cooper Am M E v 10-89, do. 
F Inst Aug -89 ; Le Van* Apr • May -91 ; eiipts., Kennedy, 
report, insets Inst ME* Oct -88 ; Cooper Locom Apr -88, 
July -89, and seams, strength. Cooper • Sep, strains • Oct ■ 
Nov -»0 ; Allen (full) • July • Nov -Ol ; double seams, Rug- 
gles/'wrJune-90: Le Van (full}" Aug, J. Allen • Nov -01 ; 
Le Van Sc Am Sup " July 4, 11-91. See also BoO-EBS, 
strength 




24 BOILERS, ROTARY -TESTS 

BoilerSy Rotary, connections for, Locom Jan -88 
Safety valves, cals. Locom May -88 ; and levers Pwr ♦ Oct 

-91 ; springs, diag. for cal. The £'«^* June 26-91. See also 

Safety valves 
Scale, composition, Galveston ,Tex., Kcenig F Inst Aug -91 
Schalehn's fire-bridge The Eng]2Si 13-88 
Sellers. See Boilers, water-tube. Seller's 
SEMi-locomotive-£'/-^<rT/Zi7«</* May 27-92. See also Porta- 
ble boilers and engines 
Serpollet's instantaneous generator, El Wld * Nov 23-89 ; 

Kennedy, expts. Eng Sep 18-91. See also Steam carriage, 

Serpollet's 
Settings, (external furs.) Willimantic I & Steel Co. E News * 

Oct 13-92 ; over a single furnace Locom Apr -89 ; numbers 

of bricks in, Nov -91 ; Pwr Aug -90 
Steam drums, attachment of nozzles to Locom Feb -88 ; dome 

bracing * June * July ; nozzles attach. * Aug -90 
Steam pipes connections Locom * Aug -90 
Strength of shells, expts., J. Scott Eng * Apr 20-89 ; stay. 

Yarrow's tubular ♦ Nov 7-90; short, strength of * Apr 17, cor. 

* May 15-91 ; stay-bolts prob., ed. E News Mar 21-91 ; new 
steel boiler, expt. test. Scott Locom June -89 ; heads, un- 
braced wrt. iron * Feb ; hydr. tests, Nov -90 ; bursting pressure 

* Feb, stayed surfaces (full) * Mar -92 ; bracing and stay- 
bolts Pwr * Sep -91 ; bursting pressure of cylindrical Sc A?h 
Sup * Mar 20-92. See also Boilers, bracing — riveted joints 

Stokers, aut. conveyor Eng* June 14, 28-89 ; plant with, Cur- 
tis Davis, Cambridge, Mass. E A'cws * Dec 1-92 ; machine 
stoking, discuss., insets /ns/ C A" * v 104 -91 ; Roney stoker 
Pwr * Aug -89 ; mechan., Whitham (full) * July -91, Roney 
St RJ * Aug -89 ; mechan., Roney (full) July -91 . See also 
Mechanical stokers 

Tests and trials, expts., Donkin A" //^ July 4 * 18 * Aug 1 * Nov 
21-90 * Feb 27, May 15 * Oct 2-91 * Mar 18 * July 22 * Oct 
21-92; and fuel econ., Holliday, inset Inst C E * \ 02-88; 
overheating expts., Hirsch, abs. v 108 -92, Bui/ Soc E Socs 
-90; Otis Co's mills. Ware, Mass. Locom * Mar, equiv evap. 
Apr -90 ; clean and foul boilers, comparative, July -92 ; duty, 
factors of evap., table Pwr Feb, .Mar, May, Sep -89, how 
conducted * July -92 ; Barrus, bk. review R 6r» Eng Apr -92 ; 
with natural and forced draft, Spence T/ie Eng Feb 17-88 



BOILERS, TESTS -BOLTS 
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Boilers, tests, BabcocK and Heine, comparative, Emery, report 

St RJ Apr -92 
Babcock & Wilcox, Longridge, report Eng • July II " Dec 

18-90 
Blast furnace waste gas as f uel, effic, Jacobus --Jw i\f E y \1 

-89 
Con- boilers, Gov't. E News Oct 13-88; Ward's coil, U. S. 

Navy • Aug21»-01 
Donnelly's pat. grate, Schneider, abs. Imt C £ v sa -88, 

ZtitDampf-%1 
Downward draft. Complete Combustion Co.'s tubular, Gal- 

loupe E Ne-ws Mar i'i " Sep 7-89, Galloupe F Inst Feb, 

Lozano, cor. May -88 
Lancashibe, evap. of, Longridge Eng Apr II, 18-90, do. 

The Eng* Feb 14-90, Nov fl-91 ; three-flued, Crosland, 

Mar n-92 
Oval, two-flues, evap., abs. Itist C E \ 1)1 -88, ZHt Verb 

Dampf-%1 
Portable, W. Webber Am ,\f E * s 1.1 -1)3 
RED-hot furnace crown expts., McKean Casster's Jan -92; 

do. explosions £"«.? Jan ao« Feb 13* Mar 8, 13- Apr 17-91, 

Ao.Pwr' Nov -99 
Steel, open-hearth, use and testing for, Goodall, discuss, (full) 

/nstCE-\<n-»fi 
Ward's sectional Eng ' Apr 5-89 
WATER-tube, Knap The Eng May d'i-88 
Tubes, leaky Pwr' Sep -92 ; Serve's ribbed Eng • Mar 22-89, 
Oct 24, 31-99, E AVwJ • Nov 8-99, • May (1-91, R Sr" Eng 

• Aug, R Gas May -91. The Eng • Apr l(»-89 • Oct 31-99 
WATER-tube, Babcock & Wilcox, test, Longridge Eng' July II 

• Dec t«-00, Dec ;:3-92 : Thornycroft abs. fust CE. R &- 
Eng Feb -90 ; Almay's, corrug. mul. steam gen, Pwr • Oct, 
Oct -99; Seller's • Oct -01 ; circulation in, Krauss • Dec 
-92; Sibley coil., Thurston Sc Am Sufi • Apr 14-88; Yar- 
row's T/ieEng'izn Hi; Mill's • Dec 4-91. See also Ma- 
rine boilers, water-tube 

Bolden, Henry fast C £ v 100 -92 

Bolivia, mineral resources, .\linchin Eng' July U-90, Apr 17-91 
Bolton, Francis J. /nsf C E v 93 -88 

Bolts, drift, holding power, expts. E A't-u't Feb 28-91, E Ree 
Nov 2B-90 




I 



20 BOOK-BINDING -BRAKES 

Hook binding machinery, Paris exhib. The Eng * May 3-89 

llook-kccpinjc, Child K Mag Aug -91 

llookN, in library F Inst Sep -88. See also Bibliography; 

Kn(;. literature; Indf.xks, etc. 
llooth, J. C. FInst July -88 
llootliby, Alexander C. Inst C E v DT -89 
llootH and shinrs, manuf. of. Rich Pop Set * Aug -92 
lloriix, history in l'. S. F ^ Min Sep 10-92 ; manuf., Witting, 

Dec '-»i 88, y Sth Ckfw Ind: California, Hake (full) Sc Am 

Smp ♦ Jan K^ $H>; sources and applies., Fleming. July 4-91. 

See also under Chemistry 
llorinisr machine, for angular holes E Sews * Mar 21-91 ; hand 

jH>\ver diamond (,for ore deposits^ Nordenstrom, abs. Inst C E 

V W XHKJ^rm K'omtorets Am -88, Oest Zeit Bergs 37. Sec 

also Oku is; Minim;; Qiakkving 
Hilton Heating Co*s plant, Abbott, insets Am Min * v 16 -88, 

Fh^ • Aug :H\ • Sep tv 8t> 
llCkiitoiu Mass., I' S Ft^ • June l.\ W t^. 2^-88: harbor im- 
provements .^' A>av Sep -:i 88 : houses^ tenement. Mar 5-89 
MvMk. eng. *^ ity eng>*s rep Ni* F Re: Apr."»-90; parkways. 

rouv? atui drainage Cv>nstructton /■' AVtt'^ ♦ Sep l.V-88 : passen- 

;iei :ra:fic A* k-^s lune IT 92 
KxKtv rra:r:it:: v o«\rt*is*ior rep. to ^lass. Legislature. Apr ^92, 

a^^s >>: .V, ' ^Uy 92: prvnx>sevi sy>s F AVu'jr Mar 14. Euro- 

^\ra:i V^act'ce. Howes* Pec > 91 
ST'I'VV vav^m^?ir< y A'.'txv ^^ay l:i. st. sprinkling. June i-92 ; 

sc. viei>c revert r* ,V.-. Avr i'-\ 112 
IWctl^ riartuiaccunrr^ >v T^jc^'^rerv. ^las** .\shlev Fm^ ♦ Oct 

\\ ^$^\ ic. wr'?ia\ ! ar:e"V > ./ // .v*^^ June :>i^--88 
HM«Uftim:vr«. w'»v:rjt;. :,xt o^' .'w <%» • July T 88 

•,»»iii . t>.v , .' '. >:: 8N 
■lOihrTK ^^ac•>ifIc. '-v,vg^s ''t^- • Mir :i^. :^*-89l T^*i Fm^ ♦ 

,'^«'r:o»t. "ati: a ::<.'!», '-•«,>u>C',Mr >".' Wr* Jine -k FSrsc June; 



.'iff r ,.»«:/• i!*' '^92; r^vtr- ?rxKt*. iiocse 

"*"f *\"^. 'I'^e • N >v • ". t:v' .S5^ >v^: i.>c - "^ :^ix jntkfis: 



BRAMWBLL, - BRIDGES 



BramweU, Geot^ W. W. IhsI C E i \m -93 

Branner, John C, por. E &' A/in • Dec 12-91 

Brass foundry building, Nat. Meter Co., Brooklyn E Rtc • June 
18 ■ Sep 10-02 ; (lcM;om. construction) The Eng Oct 21 ■ Nov 
4 • Dec 30-92 

Brazil. Ivins Sc Am Sup Jan 4-90 

Brewery, Guinness' Eng " Sep 14, 28, tramways, Georghegan " 
Oct 12-88, do. St. James Gate The Eng Aug 11. tramways in, 
31, 31-88, do. Dublin Sl Am Sup Dec 1-88 

Brewing, Paris exhib, Sc Am Sup " May 10-ftO. Genie Civil ; 
Trades exhib. The Eng Nov a-88 

Bribner, Alan Inst C£ v 101 -»9 

Brick* law of crushing strength. Baker K JVews Feb ^-89 ; brick- 
work, to estimate, n Oct 12-89; permeability, expls.. Hale ■ 
Jan 3, 10; nomenclature, com. report Mar 7-91. See also 
Pavements, brick 
Making industry, manufacture about N. Y. city, Tomkins; near 
Chic, Purington; slate, VillaJon; in Sinaloa, Mex,, Avela, Am 
C E \ 18-88; and pavement, discuss.. Calkins, insets (full) * 
V28-92; Davis, bk. review E Sr- Min Dec 21-89; oil vs. coal 
for burning, Crafts E AV«/j Feb M-89 ; Hudson river Si Am 
Sup Nov 8-90; machinery. Bale ■ Feb 8-&0, Sid News; 
do. Craven, stiff plastic The ini-* July 2r.-90 

Brickenden, James G. /nst C E v !'2 -88 

Bridges, Eng spec. Am., Pencoyd Iron Works, Dee 7, 21 
88 
E News the world's great, and North river, proposed ■ Jan 
U i wtfi. of, formulas, Mosscrop, Mar 17-88 ; hve loads and 
wts. of, Pegtam, ed. • Jan 10, 10 ; and trusses, skew pin con- 
nections, Imp. in, Sleiner ■ Oct 17 • Dec 2(!-»l ; soft steel in, 
Lewis, Nov 7-91, Jan Id, Mar 2«-92 

E Rec soft steel in. Lewis, Mar 12-2(1, Apr 2-92, do, Bis- 
chofl, Krohn, abs. Jnsi C E \ X'Al -92, Zeil oil Ing -91 

R Gaz developmenl of iron, Whipple " Apr 10; eye-bars, 
wrt. iron and steel, tests. Gaylor * May \KS-Wit,J Assoc Eng 
Soci; long plate girder (li5-£t.), econ,, G. Thomson • May 23 
-OO ; details. Swensson, Feb 2t) ; disputed points in desig;Qing. 
Waddell, cor. Sep H, 23-J»2 

The Eng staging for erection, June 8-88 ; highest viaducts 
in world (I'^t), June 10-92. See also Bridges, draw-bridges. 
highway, railroad 




BRIDGES, AARE- AUSTRIA 

BridCrc«« A.\R£. Coblentz, pneu. foasdations E News * Apr 9-92 

Accidents, failures. Am.. G. Thomson Eng • Sep 14-^8; 
Apple river, fall E -\>iij Mar 31 : Arcole Apr 14-88 ; wreck 
of Brom-nin^'s trestle. \'ir. Midland. Thornton, cor. R Gas • 
July ii»: railroad bridge failures. G. Thomson, and ed. R Gaz 
Sep iN Oct 12-88 ; the Mcenchenstein. Basel Switz. (fuU) 
E .^>i J • Aug 1. ed. K Dec :*»;»-91, do. R Gas ♦ July 17-01, 
do. Tkf Erg • E>ec 4, 11-91, Ende • Feb 19-92. See also 
Railroads, accidents 

Albany, N. Y.. Hawk st. viaduct E .Vru's ♦ Feb 16-89 

.\logoas Ky.. Brazil E .Vrus ♦ July :i.'»-91 

.American, and English. Fidler Erg Nov 9. Dec 7. 21, 3S-88, 
Dew. ed. Oct r»-90 : table. Berkley 7*7 j/ C E y 107 -92 ; French 
engineer on, Le Rond R ^ Erg S^p -89, Am Fonts 

.Aquelh CT truss E Re: * Mar 14-91 

Arauco R and Bio- Bio. Manby /ts: C E ♦ v lOS -92 

Arched, Eng pressures on voussoirs and abutments, Paterson. 
cor. ♦ Dec 14. joints, pressures. Traurwine * il-88 

E .VeZiS stone. Springtield. Mass.. proposed ♦ May 12, June 
2, Herschel, July 2S ed. -Aug 4 ♦ Nov : skew or spiral Paret, 
Cin. & Rich. R. • Oct 20, 27. Nov ;i-88, Johnstown ribbed arch. 
Pa. * July 21^89 ; Conemaugh. Penn. Cen. R. ♦ Mar 29 : stone. 
Elyria, O. • June 21 : ribbed steel. Rock Lane. New Haven. 
Ct!, Hill • Aug 10-m>: stone. FaCs of Schuylkill Phil & 
Reading R. • Jan. 24: stone, tlkader. la.. Turkey ri\-er * Apr 
U: .Monicr method of constructing. Berlin • May 23: stone, 
with lead joints at key • Oct 24 91 ; New Brunswick. N. J., 
.Albany st. masonr>- arch • .Apr l»'» : \.iOur Noir \-iaduct, V^ere 
river, I'/erche, France, inset ful!» * Aug 1>: -Mt. Vernon via- 
duct • Sep I 92 

E AW St. Paul i. ol. st skew arch ♦ Nov 2:^>-89; Minncap. 
steel • M,u- uv m>; stone park, Prov. ♦ July 23-92; skew 
arch couiso traces, Haines /vs: C F y U^> -91 : German con- 
struction with hinged .uchcs, Kiviere. abs. v 107 -92; An 
/\*Hrs June 91 : Mi>noc.uy Oeek stone, sidewalk. Beth., Pa., 
(.n\s>,ut /vA/v^ / >;• ' \pr 89: Wheeling. \V. Va., 158-ft 
A* (A/j • .\uK I-'' *KK ^cc ,ilso A'^CHbS 

.\Krni K Kill diaw ImuUc St.itcn Is. Kap, Tran. Ca R Gas ♦ 
June 22 88, • lulv Mi H9 

.Ass \M su.Hpcu . l>\»vonv: »ivc» />»■ Ft^' * Aug l^-90 

AiMK! A lion. iciu-w.\l. MuH>. ahs. /ts: C E v 98 -89, * Zeit ost 
/^v -89 



BRIDGES, BA1.TIMORE-BROOKLYN 



firidges, Baltimork, Md., Cedar Ave, ff Gay • Sep Ifi-Ol 
Battersea, Englaod, insel FAf Eng • July 2&-90 
Bearings, fixed and expan., Sinot richin R. Tht Eng Oct 12-88 



Beaver r 
Apr 2-t 

BeLAJA r 
-*» 



r plate girder, Pitts. & L. Erie K., ; 

Ufa R., Russia, inset Eng* July 11, 35 



n till do., abs. Inst C E\ 



Berlin, tbe Moltke, Pinkenburg. 1 

-»», Deut Bans -87 
Berlin Iron Co. plant, E. Berlin Ct. E Xe-ws ■ Oct 3-91 
Big Warrior river, Memphis & Birm. R., Cordova, Ala. R Cob " 

June 2iJ-88 
BiNGHAMPTON, N.Y„ Court St., erection E Rec^ .\lar«-90 
Bismarck, erection E Rec ■ Nov 3-88 
Blackpriars, Lond. Chat. & Dover R,, Thames river, Cmttwell 

£Mj^May 7-00 
Boat, Indian, Fenner R &• Eng * Sep -88 
Boston. Mass., Boylston st., over B. & A. R. E News • May 25 

-»», do. erec. E Rec * June B, 22; Harvard, erec. ■ 20-8W; 

Bussey, Bobbins Tech Q • Sep -87 
Bowstring, inverted, Bosman St. R. E Nc-ws * Oct 6-02 
Broad & James river, erection E Rec ' Feb 1-1*1 
Bhochockis portable Eng * Apr 5-80 
Brookline, Mass,, plate girder highway, inset E News * Sep 19 

-01 
Brooklyn and N. Y., (Eas 

27-88. Oct 24-90 
E 6t' Milt problem, Apr 28-88, (terminals) inc. of carrying 

rapac, Wellington ' Apr&-00, problem " Jan 17-01 

E News growth of traffic • Feb 11, enlarging capac., repiort 

of bd. of experts and eds,, with inset map of residence areas 

" Mar 17, 24, terminals, report .\pr il, adopted plans for, C. 

Martin, Wellington and eds. • 28, do. discuss. Brooklyn Eagle 
, terminal plans E News • Jan 11, -Mason, cor. ■ Mar 

8, problem May 3-90, new terminals, report • Jan 1", enlarging 

capac., ed., diags. and second report " Feb 14, 14, 28, cor. • 

Mar 7, cor. '21-01 
E Rec terminal facilities, com. rep. Jan 17-01, • Sep 2*, 

operation, diag. * Dec 1T-02 
R Com terminals, proposed ■ Dec 27-89, report, Dec 11-91, 

traffic, Cable Co., table, Oct 2S-92 



It River) suspension Eng traffic • July 




aO BRIDGES, BROOKLYN - CHICAGO 

Bridges, Brooklyn 

S/ ^ / bd. of experts report * Feb -91, report, Jan -02, 
See also Cable railroads, Brooklyn bridge 
Buffalo Trace, viaduct Ky. Midland R. E News May 25-89, 

erection E Rec * Dec 14-89 
Buenos Ayres & Valparaiso Transandlne, Jackson, inset Inst 

CE*y 109 -92 
Building, combination on Pac. coast, Ottewell, insets Am C E 

* Oct 27-92 ; construction, iron and steel, Fidler, bk.. Griffin & 
Co., Lond. -87 ; history, Manners Eng * Jan 1-28 * Feb 5-26 

* Mar 4, 11-92, do. E Rec Jan 30, Feb 13-27, Mar 5, 26, Apr 
-92, do. Sc Am Sup * Mar 12, 19 * Apr 16, 23 * May 7, 14, 
28, Aug 6-92 ; in Am., T. Thomson, insets E Mag* Oct -92 ; 
rivets, conventional code for, Ferris, cor. E News * Jan 26-89 ; 
England and U. S., prices, Dec 15-92; erection, European 
methods E Rec * Mar 1-90 ; development, Trowbridge Sc Am 
Sup Mar 17-88, N Y Acad Set, do. Swain Soc Arts Mass 
-88 

Bull Creek, Paola, Kan., Kan. C. Fort Scott & Memphis R. 

E Rec * Mar 5-92 
Bussey, Robbins Tcc/t Q * Sep -87 
Cairo, Ohio river. 111. Cen. R., substructure, inset E News * 

Feb 7-91, R &- Eng Dec -89, R Gaz June 1-88 
Cai'UTH ferry, Tay river Eng * Sep 13-89 
Cascade, Sears, cor. E News Sep 1, Oct 6-88 
Ceredo, Ohio river E News * May 17-90 
Cernavoda, Danube river, Roumania, proposed E News * Aug 

23-90 
Cerveyrette gorge, Briancon, France, inset E News * June 9- 

92, Sc Am Sup * May 21-92 
Chattanooga, Tenn., Walnut st., inset E N'cws * May 16-91 
Chenab, Indian State R. T/ie Eng Sep 14-88 
Chesapeake: & Ohio, Ohio river, Burr, inset Eng* Dec 5-90 
Chicago, Ogden Ave. viaduct, inset E News * Feb 6-92 ; 

draw-br., Madison St.. inset R Gaz * Mar 11-92 
Chicago, Bur. & Northern E News * Apr 7 * May 5, June 

9-88 
Chicago, Bur. & Q. R. standard double track E Rec * Oct 6- 

88, * Jan 26 ♦ Feb 9-89 
Chicago, Mil. & St. P. R. pin bearing plate girder E Rec • Nov 

21-91 



BRIDGES, CHICAGO -DRAW-BRIDGES 31 

Bridges, Chlcaoo & No. Wesiem R. thin tioor plale eirder 

£ .Yews • Apr 9-03 
Chicago & Western Indiana Belt K., 105-ft. double track through 

span A' G<j«» Oct 30-91 
Chitiravati river. Madras R.. India, Sloney E fCec ' Apr 30 • 

Aug «. 13 ' Nov 12-93, and discuss., insets InU C E* v 103. 

104-91 
CiNCisvATi & Covinpon elevaled R. Transfer & Br, Co., rivet 

spans of. Burr, insets (full) Am CE'v2S -IW, (full) Sc Am 

Sup • Dec IS-JMI 
CisxixsATi & Newport E Ree Sep 10. Nov 5 • IB • Dec 31 etc, 

-92 
Clarence, Taff river, Cardiff. So. Wales, inset Eng • Jan 30 • 

Feb 13. inset • -Mar 6. inset • 20. 20-91 
CLEVEl,A^*D central viaduct E News • Dec 22-88 
Clyde river, proposed R &• Eng • Mar -89, • l»dastrUi 
CoKFEK-dam or caisson without timber or iron in its construction, 

R. Harris, discuss., insets .-J wf t A* v 24 -«1, R Sf EngM^y 

-91 
Colorado river cantilever, Cal. & Ariz. R. E News ' Feb aa 

-89 
Columbian whib. steel canal E Nevis ' Apr 31-93 
Columns, i-iron. expts., Strobel Am C E, R Gaz July 13-88 
CowpKESsiON members. Uesa. steel, expts., Dagron, discuss.. \a- 

x\» Am C E * M 'id -89 
CoNEMAUuH arch. Penn. Cen. R- E News * Mar 26-90 
CoTEAC. St- Lawrence river, (Juebec, Can. Atlan. R. E News 

• Apr 12-90, machinery for swing span, inset • May 30, 30 

-91, construction, Mountain, abs. Inst C E v l(Hi -93, Can 

£mg-9\, See also Brfdces, draw-bridges 
Crib, Salisbury & Haney R., N. B. E News • June 7-JH> 
Crubze viaduct, Maijevois, bo. France R., n R Sr Eng * Mar 

-01, * Genu Civi/, T^e £"*«■• June 5-91 
Ct,'KBEKL-«.vo, M<L, BalL SL E News • July 21-93 
Dalm.\ks'ock, Gla^ow, inset Eng • Mar -^SM 
Delaware, Lack. & W., While's plaic girder R &• Eng* jaly 

-91 
Draw-Bnidges. swing, turning by elec. power Ei Rev • 

Apr 20-89 ; hydr. machinery, Fidler Eng Feb 111-93 ; end- 
adjusting gear for, Turner E News ' Apr 18. vertical lift, 

method of operating ■ June ^U-93; lock, feaa. R. R Gai * 



I 



\ BRIDGES, DRAW-BRIDGES 

*idsres, Draw-Bridges 
July 27-88 ; protection. Boston, Rev. B. & L. R., Hammond, 
Oct 14-92 

Arthur Kill, Staten Is. Rap. Tran. Co. /^Gas * June 22-88, 

approaches * July 26-89 
Berlin, Moltke iron tilt, Pinkenburg, abs. /nst CEv92 -88 
Bridgeport, Ct., elec. operation £/ IVld * Apr 20-89 
Castletown swing, Wawn, inset Inst C £" • v 92 -88 
Chicago river folding, Eng * July 24-91 ; swing by electricity 
R Gas • Aug 21-91; Madison st, inset * Mar 11-92; 
Weed St., folding floor E News * May 23-91 
Coteau, St. Lawrence river, Quebec, Can. Atlan. R., machinery 
for swing span, inset E News * May 30, 30-91. See also 
Bridges, Coteau 
Dee river swing, Manchester, Shef. & Lincoln R. The Eng » 

Nov 22, 21>-89 
Dismal swamp canal, Norfolk & W. R.. inset E News * Nov 

3-92 
Drypool swing, Hull 7 he Eng ♦Jan 3-m> 
DULUTH, Minn., ship canal, designs A* -\V«/j * Oct 27-92; 

lift, proposed, inset /\ Gaa * Apr S-92 
Florence R., Tenn. river E Rec ♦ Feb 28-91 
Fraser river Howe truss. Can. Pac. R.. Cambie R Gas • Nov 

25-92 
Glamorganshire canal swing, CardifiF The Eng * Aug 7-91 
Hackensack, Erie R. R Gas • July -20-88 
Harlem river lift, R Gas June 10, temporar>' pile supports, 

Triest • -Aug ll>-92 
KiDDERPORE docks swing The Eng * Apr 22-92 
Manchester ship canal swing ^«^ June 0-9O 
Naxticoke river R.. erection E Rec • May 16, 23-91 
New LondoiL, Ct., Thames river E -A'c^a-j • Aug 16-90 
Oakland, Cal., accident E News ♦ June 7-90 
Pau-munkey river, erection E Rec ♦ Feb 14-91 
Petaluma E News • Oct 13-88 
Pollet swing, Dieppe, France R Ga: * Aug 20 • Sep 9-92, 

inset (full) The Eng • July 2l> • Aug :>-19 • Sep 9-92 
Tarexto, Italy E News • Sep 13-90 

Thames river. New London. Ct., pivot pi«rr R u.:s ♦ Nov T-90 
Tientsin, China R. The Eng Feb 0, 24-88 
Winona, Minn., swing span, inset F Nr:ts * Oct 17-91 



BRIDGES. DUFFERIN- FORTH 



Bridges. Dl'ffehis-, Ganges river, Benares, Oude & Roh. R., 
India Eng " Feb 17, 17-88, Walton, .Mar 7-JM) ; construction, 
Walton E Rii Aug 22 ■ Dec 19-91, Jan 0,30-93; Walton, 
discuss., insets Insl C E <• \ 101 -90, do. The Eng Mar U-90 

DiTLUTH. Mintv., 6th ave. viaduct E ffec • Feb 20, 27. harbor 
entrance, proposed May 14-92. See also BRiDfiES, draw- 
bridges, Duluth 

Du ViAi'R viaduct, proposed, inset E ^.'ews • Nov 30. ao-81» 

Earn viaduct, Caled. R., Scot., renewal, inset Eng • Sep lO-flSi 

English Channel, proposed, Schneider Eng Sep 27-81>. ed.. 
Aug "-91, • Sep 23-93 ; Talansier E Rec • Nov 2, 10-89, ■ 
Genie Civil; F hisl ^m -H9: RSr' Eiig' Nov -8»;/? Gas 
Oct 11-89; Fleury Rf-v ties Deux Mondts Augl,i-92 ; Schnei- 
der. Hersent. prelim, designs (very full) Sc Am Sup • Nov 
•>. fl. IH • Dec yi. ■i!*-8» • Jan L'.')-90, do. The Eng • -Sep 27 • 
Oct 4. 11-89 

Esz river. Hofen Eng* May ri-93 

Floating, Portsmouth & Cospon, Harris Etig * Oct 7 E Rec 
Qctn. Sc Am Sup* ^ov W. The Eng * ^ep 'S-i-OS. /fis/ Af E 

Floors, wrt. iron double track floor-beam. Boiler, discuss., insets 
Am CE * vl8 -88 : do. Sc Am Sup • June 2-88 ; do. The 
Eng Apr 27-88; floor-beams and pins stringers for. Bates, 
dis., insets <4»i C £■ • v 23 -90 ; Hobson's flooring £'«j' • Nov 
20-89 : iron and ballast floor E Nevis ' Mar 23-89 • Oct 27- 
93 : solid R. R Gas June 27, ed. Oct 31-90, shallow • Sep 11 
-91. See also Bkioges. railroad, floors 

FoOT-bndges, Okcr river, Brunswick, inset Eng • .Aug 17. inset 
• Sep 7-88; Ouse river, Bedford Sc Am Sup • Sep 8-88; 
Kemot, cor. The Eng Aug 1 ii • Nov 15-89 

Forth, Am C E obs. on, Emery, insets " v 22 -90 

Eng inset, • Apr 27, May U, inset, 2fi, July t), Aug 10, 



Cooper 31. Bigg: 
May :i, inset, Nov 
(very full des.), in> 
tion, Oct 3-0(> 
E jWoj greatest 
E&'Min* Ma: 
E News 



Dec 



ipared with Eiffel tower 
set, 29, Dec (l-8», history, Westhofen 
Feb 28, ed. Mar 7, assessable valua- 



worid, Clarke • Apr -91 
0-9O, • Industries 

. Cooper • Sept 22-88, ■ Feb H, determi- 
nation of wind pressure by model, n Mar 10-89, inset ■ Jan 
26, 25, testing, Feb \h, notes. Mar 15, final inspection report. 
Mar 29-90, criticisms. Cooper, cor. Undenthal, Dec 6-91 




^1 




BRIDQES. FORTH - HARI,EM 



Bridges, Forth 

E Rec Baker • Oct 12-89 ; construction • Sep fl-90 • Jan 
10-91 

Inst C E hydr, appliances at works, Moir, inset • v III -88, 
Austrian prototype of Kiistlin, abs. n v l>2 ; Queen's ferry, Nott 
Locom June -90 
R Sf Eug description ■ Feb -90 

R Gas Biggart ■ May 18, erection ' July 13, discuss, on 
bridge steel, Cooper, Sept U-88, Iron A* Sleil last Brit • 
Nov 15-89, Industries Oct 11-89, wind pressure obs. R Cue 
Apr 18-90 

Sr Am Sup Cooper ■ Oct 13 ■ Nov 17-88, Jan 111-89 
The Ettg Feb .1, Aug 24. Oct 19, IH, Nov », H-88, • Jan 11, 
July -JS • Aug 2, 23, 23, inset • Dec 13-89, " Feb 28, opening. 
Mar 7, Ky 14-99 
Fort Madison, .Miss, river, inset ^«f • July lii-89, ,5"^ Am Sup 

• Aug 31-89 
Fort Smith R., Ark., piers E Rec ' Oct 22-92 
Foundations, design, H. Lewis E Neii'S Oct 17-91 ; repairing, 
Wash, aqueduct, IJ. Hunt E Rec • Dec 27-90 ; piling vs. mud- 
sills, Cantine R Gas Sep H-WS. See also Foundations 
Gagmeres viaduct R 5" Eng • May -89 
Garabit viaduct E Rec • Mar 7-91 ; Eiffel, abs, Inst CE vOB 

-89, row/(rJuly -88 
Girder, fundamental types of metallic and the cantilever sys- 
tem, Gaudard, abs. /«j/ C".^ v TOO -91, AnPonIs Mar -91 ; 
girder tests, Austrian, mild steel R Gas " Nov 27-91 ; girder 
flanges, lateral stability of The Eng' May aB-91. See also 
Beams and girders 
Glamokgajjshike canal swing, Cardiff The Eng* .■\ug7-9I 
J CrLASGOW harbor high level, proposed jFwf Jan 11-89; Gla^^ow 
Cen. R.. inset ' Aug 10-93. See also Bridges, highway. 
Glasgow ; Railroads, underground, Glasgow Cen, 
B'Glenury viaduct timber arch E Rec " Nov 12-93, Eng 
PGrcenock & Gourock R,. inset Eng ' Teb 22-89 
f -Grouse valley R. E Rec • Jan 111-89 
kGoUR Noir viaduct. Vegere river. Uierche, France, inset (full; 

E ATews • Aug l^9S 
f HackEni^ACK draw-bridge, Erie R. R Gas • July 20-88 
IHablem river, N. Y, E Neivs • May 2((-92; E Rec • Jan 21, 
erection • July 7-28 * Aug U. Sep 1-88; lift R Gas June 10. 
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Brfdffes, Harlem 

temporary draw-br. pile supports, Triest • Aug 19-93. See 
also Bridges, draw-bridges, Manhanan 

Hawardex, Dee river, Fox E N^'jjs ■ Sep ln-02, inset fnsl 
C E'\\m -92 

Hawkesbukv R-. New So. Wales, Burge Eng Mar 7-90 ; mo- 
tions, observed in, Ewald, cor. • Feb 0-91, do. E Ncuis • 
Mar 14-91; Jan 5, testing, July 20-89; erection E Rec • 
May .10 • June ii-91 ; Burge, insets Iiiit CE '\ 101 -90 ; 
placing the center span ff Gae • Aug 10-88 ; Sc Am Sufi * 
Augn-88; rA.^ £nf Sep 1-88, June U, Sep 13-8», Burge 



Mai 
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Highway, Cincin. cantilever. Kaulman, insets (very full) A"/ 
C £" • V 27 -92 ; Glasgow road, Crt. West. R., inset Eng • 
Aug 22-00 

E News Waterford, N. Y. • June I ; iron viaducts for. Wad- 
dell, 8; * July 0-89; supervision, proposed system, Stowell, 
Mar 22, 29; legislation, proposed, Breithaupt, cor. Apr 11); de- 
signs, Owen, cor. May 10 ; the bridge of the future. Dibbles " 
June 21 ; Guilderland, N. V. (unsafe), Stowell, cor. • Aug ao; 
wire suspen,, Victor, Cal., etc. " Nov 8-90; plate girder, 
Brookiine, Mass.. inset • Sep 19-91 ; Rockford. 111., State st, 
plate girder, inset • Feb 27; Stearns truss for • July 21-92 

E Jiec viaducts across R. tracks, Cayler, Sep 111-91, do. 
/ Assoc Ettg Sacs, iron and steel, Waddell, discuss. Nov -88, 
abs. /mi C Ev9o -8» J floors of St., Gayler, abs. v 93-88, 
/ Assoc Eng Sacs -88 ; Kelvin river road, Glasgow ff fr* E»g 

• Nov -91 ; Niemen river, Olita. Russia ' Dec -92 ; I58th 
St, over N. Y. Cen, R. J? Cat • Nov 0-88 ; Nova Scotia • 
May 3-80; over R. tracks, experience with. Gayler. Aug 21 
-91 ; brick, Persia Sc Am Sufi • Dec 31-93 

HooGHLEV river Jubilee R., India, Leslie Eng jun 27-88, erec- 
tion E Rec • Oct 4, 25-90, do, discuss,, inset (full) Inst C E ' 
V 92-88, do. The Eng Feb 10-88 

Howe truss, timber, WiLametle river. Albany, Or. i'«^* Jan 6- 
88 ; timber structures, western Am. 160 and 250-ft. span, inset 

• Oct 7-92; determination of length of strut, D'Armit. cor. 
E News • Nov 10, 23, strut prob, Dec 14-89 ; Or. Pac. K., 
strain sheets, inset • Apr 2e, 2(1; 50 and eS-ft. spans, Can. Pac. 
R. • May 24-90; R., Jameson R Sf Eng ' Mar" May "June 
■ Aug • Sep • Oct • Dec - »0 • Jan • Feb -91 ; Willamette 
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3» BRIDGES, HOWE -LYONS 

Bridges, Howe 

river, timber, Albany, Or. <? Gas • Apr lli-8». Sc Am Sufi 
' Mar n-88, Eng 
Hudson river, first design. Pope's flying lever, 1811 ff &* Eng ' 

• May -88 ; tunnel, ed. £ News May 31-90 ' 
India, bridging alluvial Punjaub rivers, ed. ling Jan 31, notes, 

FebU, Mar28-»0; Chittravati. discuss., insets (full) /«j/ C£ 

• V 103, 104-lH. See also Bridges, Chittravati — Hooghley 

Iron, wts. of, formulas, Beatty Lthtgh £/ig/ Jnot -88 | 

Jersev City, Harsumn's Cove transfer, Benset, insets Am C E ' 

V Ifi -88 I 

Kanawha river E Rec • Aug n. 31 • Sep 14, 28 • Oct a, IB, M 

-8B 
Kennewick, No. Pac. R. R Gat ' Nov 8-8» 
Kentuckv river, or Tyrone cantilever, inset E Neivs • Apr Tt- 

90; Irvine, Ky.. erecting • May 2«-tt2 
Kentucky & Indiana, Louisville Eng ■ Jan 27-88; Moulion, 

aba. Inst C E v 9^ -88, Am C E .Sep -87 
Kingpost truss, wn. iron shoe for, Cin. N. Or, & Tex. R. E News 

' Apr «-89 
KlNZUA viaduct, J. Oarke Am M E'y 11-BO ; ia8'>, T- Clarke 

E Atws July 6, n, Aug 30-90 
Lagan, Belfast The Eng • Aug 22, 21), 2i)-90 
Lansdowne, at Sukkur, Indus river. See Bkidges, Sukkur 
LoA viaduct, Antofagasta R., Bolivia 330 ft., highest in world 

E News • May 18-89, R &* Eng • June -89. Sc Am Sufi • 

Mar i.'i-!>0, Tlu Eug* Apr 10. IP, inset • 2(i-89 
London, England, Blackfriars, Thames river, Lond. Chat. & 

Dover R., Crutlwell. discuss., inset Inst CE'v IIH -90, Tie 

E«gM3.T21-»0 

Thames river, proposed E Etc • Nov li>-92, do. Ratcliffe to 
Rotherhithe, and ed. The Eug • Oct 2H, 28-»3 

Tower. See Bridges. Tower. London 
Long span, discussion of, Lindenthal E Ne^vi * Mar 3, 10, 24 ; 

ver\' long span, proposed design, Warren • June 30-88 i and 

Norlh river, N. Y., Lindenthal. Nov SI, 10, 23-89; table R Gai 

May 2-»0 
Lyons, Rhone river, Nanaouty, abs. Inst CE v 108 -91, • Genit 

Civil V IB -91 ; great. Foumere & Croix, Rnusse Se Am Sufi 

' Oct 2i-til 
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Bridges, Malleco viaduct, Chili, Mamy. abs., inset Inst C E 

• V 104-91 Genie Civil • v 18 -91 
Manarvater timber viaduct. New Zeaiand i" h'ec • Jan 4^flO 
Manhattan, Harlem river, N, V, En? • May J-SS, E News • 

Feb 4, Sep 8-8J*. See also Bridges. Wasli. 
Marble Creek viaduct E Rec ' Apr 18-1>1 
Makent Gulch high viaduct. No. Pac, R. /' Gas • Apr 26-80 
Mahghehjta. Rome /i" &' Eiig * June -02, Industries; Turin. 

Po river, abs. Inst C E \ 92 -88, GiornaU Civ -87 
Masonry, with semi-free joints, Cunningham Eng • May il, Si 

Am Sup ' June 25-»a, An Fonts 
Mattabessett river. E. Berlin, Ct.. inset E A'ews ■ Apr 2-W2 
Mauch Chunk suspension. Hildebrand E A'ewis ' Feb 25, Mar 

Ii>-88 
Memphis K., Miss, river, Teno. E Aews • May I'i, inset • June 

10, inset • Sep IS-OS ; erection E Rec June 20 • July ar> • Oct 

17-31 ■ Nov 7-»l • May 14-93; and ed. RGaz' Feb 21 

-90, June 3H-91 • May 13-92 ; The Eng Aug 3-88 
MicHiciAN Cen. standard, with :i inside guard rails R Gas * Nov 

1 S» 
Missouri Hacific, inset E News Feb 14-91 
MoLDAu viaduct, at Cervena E Ndws • Apr 11)-JH> ; Hu.ss, abs., 

/Hit C E V UK -89 • Weeh ost Ing -8ft 
Montreal, proposed E News May ;(l-90 
MORAND, Rhone river, Lyons Tht Eng* Oct 18, 23, ;10-91 
Needles, cantilever, Col. river, Cal., Atlan, & Pac. R., inset 

R Gai • Apr 25-00 
Newark Dyke, Cn. Northern R. Tke Eng^ Mar 7, 21-90 
New Brunswick, N.J., Albany st. masonry arch E News " Apr 

H1-»B 
New London. Ct., Thames river See Uhidges, Thames river 
NEwOrleans,Mi.ss. river, projects A' Car* May 111 • July U-OO 
Newport viaduct. Isle of Wight, inset Eng • Jan 23-80 
New York Cen. double track with solid plate floor R Gas * May 

n-8o 

New York and N. J., Clark report, inset R Gas' Sep 23 Sc Am 
Sup Oct 22-02. See also Bridges, Harlem, Manhattan* 
North river, railroad, Washington, etc. 
New York, Prov. & Boston ballast floors E News ■ Mar 1-90 
New York Rapid Transit R, viaduct, proposed E iVews ' Oct 

31-01 
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BRIDGES. PIERS -RAILROAD ;I9 

Bridges, Piers 

method of obtaining, Lindenberger F /list * Nov -89; and 

river crossings, Otagawa R &- Eh^ • Nov • Dee -88, Jan 

-811 ; repairing under water, Rossignol • Sep -WO, Ah Pohis 
Pile and trestle, Robinson E XtU's Apr 7 88. See also 

Bridgf.s, railroad; I'iling; Trestles 
Pins, fibre strain in. J, Jolinson E Ntins " Jan '1%, Du Hois, cor. 

Mar 10, strains in. Fowler, cor. • '24 : and eye-bars, proportions. 

Stowcll. Mar 31-88 
Po river, at Casalmaggiore, Parma- Brescia R., erection E Rec * 

May 5-20-88. abs, Inst C E v -ib -HH, L'/ngeg Civil -»H 
POLLET awing. See Bridges, draw-bridges 
Pontoon. Indian boat. Fenner M Sr- Eng * Sep -88 
I'ONV latrice, N.Y., West Shore & B. R. .ff Gaz • Sep al-88 
Portable. Brochocki's Eng * Apr 5 ; Paris exhib, • Aug 2-89 ; 

E Ne-ws May 2(1 • Sep 1-02 ; French iron, Talansier E Rcl 

• Jan 12-89 • Genie Cit'il ; metallic, for quiclt erection, Pich- 
ault: abs. Inst C E v 111 -88, Assoc Ings Uege -87 

Portal bracing, anal, of stresses, Cain E Aews July 13-89 
Portsmouth & Gosport floating. Harris Eng* Oct 7, E Rec 

Oct 15. Sc Am Sup • .Nov 19, The Eng • Sep ^.■5-93, Inst 

ME 
POUGHKEEPSIE, cantilever, Hudson river, construction. U'Rourke, 

insets (full) Am C E ' v IS -8S, inset E fr- Min Feb 2-89, 

E A'e-ws Jan 7-88 • Feb 1(1-89, abs. /us/ C E vm -89, T. 

Clarke Se Am Sup • May 111-88, The Eng Sep 21-88 
pROVIUESCE, R.I., Point St., guard gates. Bullock, insets .J /« T i" 

• V 20-89, E Rcc • Nov 28-91 

Qoeretaro aqueduct, Mexico E ^.'eius * June 2-88 
QoiNDABo. caissons and cribs, inset E Xcvs • Apr -l-WI 
RADiALtruss, F.Smith, cor. £:Ai'wj' Apr 11-91 
RAir.KOAii. wts, of. Du Bois, inset, new form of strut, Strobel 
Am C E'v 18-88 ; Am,, Cooper, discuss., insets (very full) • 
V 21, 21 -89 ; R- bed for bridge structures. Woolson Am M E 
" V ft -88; bridging canons lengthwise, Hinckley, inset • v 2«- 
92 ; Bui^e. Walton, Cnithwell Eng Mar 7-90 ; Am. viaducts. 
Grciner • Aug 14-91 ; Glenury viaduct renewing in Scot.. 
Caled. R., inset • Sep 2. Earn viaduct ■ ltt-92 ; Am.. Cooper, 
(full) E Sf A/in • Oct 5-2(1 • Nov 2, ft. 30-89. do. E .Veii-s ' 
July fl-89 ; Am., origin and evolution, Greiner • June 6-OJ : 
use of steel for, symposium, Mar 2t). Apr 2. Aug25-fl2: wrt. 
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4# BftlDGKS. KAILKOAD ~ RIPAKIA 

rrxL tTA-x '.0aas.. 'jax, BoCct E R££ ♦ Dec I*V«7; new lonn of 
fCTif. .Str«ioc£. ab*. /»// C E x ^r-Hl9 : EhstterrzL Hawkesbmr. 
'ii^i::ai4.- :sa«ts ^fall; ♦ r vn -90 : Aie- origiii aod crohxtioiL 
("^•iTJKZ F Gaz • J:;ze 5-01 ; recent cocscnactioo ot Ritchie 
.UAm.iup Jan IT-Ol, /--//ja.- iE'ir/'.fA:// spacing crross^- 
'ien -^ MacKensie 7>l^ £"jf^ ♦ Mar •5-01 ; Moencbenstein 
faiIt;Te- Swhz- Ecde ♦ Feb H*-02. See also onder Bridges. 
H^/mt, tro&i. and names of places and railroads. Forth — Loa — 
I»Gdrja. Blackfrian — Oakley, etc : Piling : Trestles 
J>yF,s:oM.vo. disputed points in. WaddelL discnss, insets (very 
fui]; Am C E • v 26 -92, E Xrurs Dec 12. 2i^91, Z: Rec 
Dec 12. 2^91, Jan &-92, ^ (Jux Oct 14. 2S, Nov 4. 25 
-92 
G LARDS, inside and outside. Dailey E Xe-u.-s * Jan 28. 2^88; 
rerailing. Buf. Roch. & Pitts. ♦ Sep 13 : guard rails. McNicol. 
cor., ed. ♦ Oct 4. 4-90 ; St R-. Holland • Mar 7 : Cleveland 
rerailing guard • Apr 11-91 ; Dutch St. R.. Post R &* Eng 
♦ Apr; the Tilden • Sep -91 ; Sav. Fla. & W. standard 
R Gaz • Jan IT: and rerailer. Plant system • 31-90 ; loca- 
tion of guard rail • Feb G-91 
Legislation E Rec Jan 10. 23-92 

Load diag. for stresses in asimont E Xews * Mar 10-88 ; 
panel concentrations due to engine loads. Szlapka, cor. Dec 
r>-»0 
Rerailer, Locke's protector E Xews * Dec 27-90 ; Cleve- 
land rerailing guard ♦ Apr 11-91 ; Post's R Gas * Mar 13 
-91. See also Bridges, railroad, guards 
Strains, produced by loaded cars of 1K).000 lbs. capacity, 
Blakely cor. and ed. E Xe7vs .May 10-9O. See also Bridges. 
strains and stresses 
Timber structures, western Am. Eng * Sep 23, Howe truss 
180 and 250-ft. span, inset ♦ Oct 7-92 
Rao Shri Pragmalji, Mandvi, Kutch. Sykes Inst C E w 103-91 
Red river concrete piers. Purdon E A'ews • June 2-88 
Red Rock cantilever. Col. river. At. & Pac. R., foundations 
E Xews ♦ Sep 27; Waddell, inset detail sheet * Oct 4, 4, cor- 
rection. 11 9<>; Rowe E Rec Dec 19, 20-91, erection • Mav 
7 • July 2 92, Am C E / abs. /ns/ C E v 103 -91 
HiPAHiA. Snak'- river. Wash. T. A>^* Nov 6, Sc Am Sup • 
ij*:< \U 91 
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Bridges Rlvermont, Lynchburg. Va. E Xews • Feb 21-91 
Rochester. N.Y.. Driving Park avc. Genesee river E Rec " 

July IS • Aug 1, R Gaz • July IT-SI 
ROCKFORD, 111,. State st. plate girder higliway. inset E iXca.'! • 

Feb 27-98 
Rope and military applies.. Gisclard Sc Am Sup ' Oct 17-91, 

Genie Civil 
KULo. report, Morison, bk. review R &' Eng Feb -Ol 
St. Golstina viaduct. So. Tyrol, inset E Xeivs • Feb 1. 1-90 
St. John cantilever E Rei ' Mar lii. 30-S9 
St, Lawre.vce river, Lachine. Can, Pac R.. inset Eng * Apr la 

-88 
St, I^uis. Mo.. Merchant's. Miss, river, inset Eng' May 15, 

inset • June 5. 5, inset • 12-91, inset £ Ae-ws • Dec 21, 21 

-89: Grand ave., inset • July 18-91 ; Maline Creek ■ Feb 20 

-92 ; Grand ave (suspen.) E Rec • June ((, 20. 27 • July 4 ■ 

Aug 8-20 'Oct .1,10-91 
St. Mary's Falls, Sault Ste, Marie, wind strains on, diags. E 

Nc-^'s • May 2.^^.-89 ; Massy • Oct 18-90 ; canal and dam E 

Rec * Mar 22-90 
St. Paul, Minn,. Miss, river high br. E Rec ' Feb 1«, 23, Mar 2 

"Apr a* May U "July 20. erection • Dec 21, 28; Col. si, skew 

arch • Nov 23-89 j Wabasha St., erection • Dec 20-91 ■ Jan 

lfi-92 
St. Peters. Uadore river E Rec Aug lU-89 
SiiiLEY. Missouri river. Chic. S, F. & Cal. R.. Chanute. discuss,, 

insets (full), construction. Wallace, superstructure. Breithaupt 

.'lin f,^-v21,2i-89,^«f July 5.5-89, E Xcws * P"eb 18- 

88, abs./«j/ C E\W -90. (dates) n R (Jan Feb 17-88 
SiEE Ho, China R. T/ic Eng Feb 3-88 
SlOOX City, Monson report, pph. R &- Et/g • May -91, A' (.ai 

Oct 3-90 
Skew portals E Nezvs Apr 27. Leschom, cor. " May 18-89 
Skipton & llkley. England The Etig]ane 15. 15-88 
SouLEUVUE viaduct, France, Vire. St. Lo. & Caen R., piers 

E iVevs * June i^-OO, E Rec • Jan 10, nOl, Genie Civi/. 

R&'Eng* Mai.ScAm Sufi* Apr 5, TAe E/ig* ]aaU-W> 
Smithville, Mo,. Chic, Kan, C. & Tex. R., inset /; Ae7i>s • Jan 

2^91 
Staging for girders bridges TAe Eng June 1-88 
Starbucca viaduct, N.Y, L. Erie & W, R, /:. .Vwj - Sep 1-88 




42 BRIDGES, STEEL -TESTING 

Bridges, Steel, compression members, strength, eipts.. Dagron I 
R Gat Jan fl-88. Am C E -87 

Steurenville. p. C. & St. L. R., temporary support, renewiDg J 
pier E News • July 12-»0 

STOCKTON-on-Tees, Victoria br.. Neate E A'vtus • Sep 8-92,1 
ImtCE 

Stone. See Arches ; Bridges, arched and names 

Strains and stresses. Booth Am C E v 3(1 -Sit ; greatest t 
stress and position of load, etc.. Eddy, inset (very full) * 
-90; slide moment diag. for computing, Creiner E A'ews Apr 
U; web stresses with curved chords, Lindenberger, cor. • 21 
-88; safe stresses in, Ottewell, diag. • Feb 2,1: allowable 
strains in old, Fowler, cor. AprC; strains cal. by graph, method, 
Baldwin, diag. • Sep 28 " Oct 13-8»: device for cal. strains. 
Howe, Jan II ; mechan. comput. of stresses, Fletcher " Mar 1, 
May 10, do. Webb. cor. • Apr 12 ; strains produced by loaded 
ears of W.OOO lbs. capacity, lllakely. cor. and ed. May 10; 
method of cal. strains in Whipple truss, W. Baldwin (math.) • 
Aug 30-90; computing strains, German practice, Waddell 
Dec 12-01 ■ Feb 27-»3 ; secondary stresses in framed struc- 
tures. Hiroi R &• Eng • Oct -88 

Street's Run viaduct. Pitts. Vir. & Charleston R. E Rec • Mar 
2«-9S 

Subaqueous viaduct E Xe-ms • Feb 28-01 

SUKKUK cantilever. Indus river. Parsey, inset Eng^ Mar B, 9-88, 
inset • Jan 4-81» ; erection E Ric • Apr !>-23-I»2 ; the Lans- 
downe, Robertson, insets fnit C E ' v 103-91, do. TAe Eng 
' Jan ii-«l 

Suspension, and flume for lumber transport Cal. E AVwj-* Apr 
ll-Ul; proposed new system, Sleiner. cor. • Mar 12-92. 
See also under Bridges, names. 

Susquehanna river. Phil.. Hanisb. & Pitts. R. R Gas • Feb 12 
-91 

Swiss No, Eastern standard plate girder E Xe-.i/i ' Mar 2H-92, 

Takante, Italy, n Sc Am Sufi • Jan U-88 

Tavistock & Shiltamill viaducts, Plymouth & S. W. Junction 
R., England Tie EHg • June (1-90 

Tav viaduct Dundee, Barlow ^«^ May 18-88, discuss., insets 
/hs/ CE 'vM -88, construction, Inglis R Gar June 2S-88 

Testing, Nanaouty, Cuenoi. abs. /nsf CE v 108-92, Genit 
Civil • v 19 -91, All Fonts Jul)- -91 



BRIDGES, THAMEff=^lENNA 4S 

Bridges, Thames tiver, New London, Ct., N. Y. Prov. & Boston 
R., inset ^Wi-* Apr Id* May 8, IS-ftl ; £"j\Vw/jMay 10-88; 
E Rec ' Oct II, 18-90; R &• Eng • June -88, Nov -89, 
report, Nov-90;draw-br. pivot pier ^ Cus* Nov 7-»0 ; lower 
single span, opening, proposed The Eitg* Mar lS-ft2. See 
also Bridges, draw-bridges 
TiDF.-water Pipe Co. suspen., Mauch Chunk, Pa, E A'ews ■ Feb 

25-88 

Timber roUing-br. in l^rowtheim. Cauer. abs. Iml C E v 92 - 
88, Zeil Baunvesen -87 

ToRKHAM, India, launching of, Ollenbach The Eng Jan 13-88, 
Ind Engr 

TOWEB, London, inset Eng * Sep 23-02 ;£" A>h/j "July fl-89; 
E Rfc May 21-92, R er- Eng* Oct -90 ' Oct -92, • Indus- 
tries; The Eng* Aug Ifl, 30, 30, Sep fl. H • Oct 18. 18 • Nov 8, 
S. 15 • Dec 20. 20-80 ■ Apr 17-Ot 

Transandihe, inset £»g* Dec 2-02 

Transfek. Harsimn's Cove, Jersey City, Bensei. discuss., insets 
Am C E * V 19 -88 

Trestles. See Trestles. 

Trusses, formulas for wt. of, Du Bois .-Im C E * v 18-88; 
abs. do. /w / C £■ V lNl-89 ; failures in ISfiD and for 11 yeara, 
ed. E Neiirs Apr lfl.18; arch, Gilman, Aug lO-OO; truss deflec- 
tion, J, Johnson Ji Gae Aug l-OO 

Turin, Po river. iVIargherita, abs. InsI C E 1 9'1 SS, GiomaU 
Civ -87 

Two Medicine, Great No. R., St. Paul, Minn. & Manitoba R 
E News • .Mar 19-92 

Twvforu viaduct, Didcot, Newbury & Southampton R. The Eng 
• Dec 18, 25-91 

Van Buren. Ark. river, construction, Purdon, discuss,, insets (fuli) 
Am CE • V 20 -89, piers erection, do E Rec']an 11-90 

Vandevanua. Penn. R. £ A'fws • Jan 12-89 

Verrugas viaduct. Oroya R., Peru, inset Eng " Apr 17 ; Olcott 
E^ Milt • Jan 34-01 ; E News ' July 27-80 • May O-Ol 

ViAUR, Du.. viaduct Carmaux & Rodez R.. proposed, inset 
E.Vews' yiovdl}.S(lR&' Eng* Nov. Genie Civil ; The Eng 
' Dec 27-80 

VicTORFA, Stockton-on-Tees, Neate, inset /ns/ C E * v lOS -92 ; 
Kilmarnock The Eng Aug 30-8O 

ViEXNA. Stephanie, Danube canal, abs. /nst CE * v 92-88, 
AI/Bauj -87 




4k* BRIDGES, WASHIKGTOM - BUTTON 

llrfal|F Ci»» WA5irrNGTO!iP. Hariem rirw. IdUt »U N. Y. chj^ W. 
Matron rcJo E 5* ->//« • Sep 27-90; desisDS. inset £: -Wipj 

* r>ec ^-90; (^Manhattan bri<i^> HuttocL bk. n iE^ ^/sr Jan 

W£.KHAXKE!<s viadoct and pass, ekrators. T. Brown. Blakelcy. 

;r,sets y^w C£: • v JT -92, inset i? ^jx • Jan ±2-92 
WEiGfTTS of, DnBois. inset Am C E * t ]^-^8; formnlas. Moss- 
crop E ScTvs Mar 1T-8S 
Whakfe river. Yorkshire 7^ Eng May 2.V-S8 
Whitt/s plate girder. Del Lack- & W.> ^ Eng • July -91 
Willamette river Howe trass timber. Albany. Or^ Or. R. & 
Nav- Co R Gaz ♦ Apr 1{»-S9, ScAmSup ♦ Mar 17-88, 

WixxER. Kansas City. Mo., details, inset E Xra:s • Mar 15, in- 
set • July li», l{»-90 

BridnT^ni^ canons lengthwise. Hinckley, insets Am C E * y 26 
-92 

Brif^ht, Charles T. (fuD) E/ Rn^ Lorui Wzy U, Inst C E v 93 
-88, por. Sc Am Sup • July 7. The Eng May 11-88 

Briquette-makir.g machine, Paris exhib. Eng* May 24-89 

British Assoc, pro., dec. papers. Lodge El Eng Nov -88, 
Electric Lond; Bramwell addr. El Rev Lond Sep 7, Preece, 
Fitzgerald (full) 14-2S, Oct r»-ll*-88, (full) Sep 20, Anderson 
addr. * 27 * Oct 4, 11 * Nov 8-89, Abel addr. (full) Sep 5 * 12, 
19, 26 • Oct 3, 10 ♦ 24, 31-90, Muggins addr. Aug 21, 28 * 
Sep 4, 11, Oct 30, Dec 11, 25-91, (full) * Aug 12-26 ♦ Sep 2, 23 

* Oct 7-92 ; Lodge, Pres. addr. El Wld Oct 3-91 

Eftg Sep 14-28, Oct 5-26, Nov 2-88, official local guide, 
Newcastle, bk. review Sep 6, ed. 13, 20, 27, Oct 4-25-89, Aug 
22, Abel, Pres. addr. Sep 5-26, Oct 3-17-90, Roberts- Austen, 
Pres. addr. Aug 21, 28, Sep 4-25-91, Aug 12-26, Sep 2-16-92 
Sc Am Sup Dec 21-89 * Oct 11-25, physics at, Nov 29-90 ; 
The Eng Preece addr. Sep 7, Bramwell addr. 7-88, Sep 13, 20 
-89, Ucds, Abel addr. Sep 5 * 12, Noble addr. 19-90, Aug 
28-91, Unwin. Pres. addr. Aug 5-19-92 
Federation. Am. view. Carnegie E Mag Nov -91 ; mint re- 
port. l^W) E ^ Aft ft June 6-91 
Navy, naval cnicinecr officers, pay, etc., cor. The Eng Aug 22- 
90 ; navy OiM) Jtily I, k 92. See also Navies, Great Britain ; 
Kvf.LAM): ciM'AT HHtain 
Brltt4m, Hiram W R iy Eng Sep -89 



BRONZE -BUILDINGS. BRIGHTON 4S 

Br«>aze< aluminum bronzes, diag. E JVews ' Febi(-JK>; monu. 
mental uses of, (.;ardner Sc Am Sup ' Mar ^4-88, Soc Ar/i 
Lend; Stone's pat. 7'he Eng " Apr 24-ttl 
Brookljti, navy yard f n^ Oct 1T-90. See also Uridoes — 

Railroads, Brooklyn, etc. 
Brooks. David, por. Ei fJ-Vrf' June 6. E Init July -91 
Brown, C, E. L.. por. El Wld • Oct n-»l 
Bronn, John Init C £" v 05 -80 
Brown, Samuel /hsI CE v 10« -92 
Brown, Thomas /ml C £" v ft2 -88 
Brown, William A. Jail C Ev it5-80 

Briisti. Charles F.. por. El Rev * Aug -i. Ha-pert IF July id-Mi) 
Biiarquor Antonio L. Insl C £" v 100 -»0 
Bncliliolz, John A. A. fiisl C f v 101 -Wi 
Buddicom, William B. /nit C /: v 1)1 -88 
Buell, Madison, por. El Eng • Aug 1 0-Ol 
Biietii>s Ayres, gas supply. Stevenson fnsl C E \ 103 -91 
Buffalo, N. Y., map £:«j-» Nov 30-88, f/j^M'* Feb 20-92 
Bnilding!! and building, notes E AfagOci -91. See also Am- 
CHtTECTURAL eng; Electric light stations; Exhibitions; 
Foundations; Mill construction; Railroads, buildings; 
Railroads, electric power stations; Roofs, etc. 
Agriculture, World's exhib.. Chic. Eng * Apr 28, • May C-9S 
Allegheny County Courthouse £ Rtc * Nov 10-88 
Anchoring of. Hoeti Sc Am Sup " Dec 21-89 
Arcade, Cleveland E Kec * Mar 21, 23 • Apr 4-Wl 
Armory, O. N. C. Cincin. O. E Rrc • Dec 7, 21-89 ; 12th reg't, 

N. Y. • Jan 7-88 
Associations Sc Am Sup Dec S8-89 

Auditorium, Chicago Eitg * Apr 3,24-91, £" j^,(.- • Apr 13, 
construction ■ Nov 22. 2»-»0, • Feb 21, ■ Mar 7-»l ; Locom 
May-»0 
Bath.s. European public E Ke( ' Apr 11^. special baih-room " 

Oct 3-91 
Beam anchoring. Coeti-Mitchell sys.. com. rep. F Inst ' Nov 

91 
Boiler shop, Pitts. Locom. works /f Gaz ' Feb 7-90 
Boston Chamber of Commerce E Rec ' May 7, 2.''. • June 4; 

building law, Aug fl-92 
Brighton beach hotel. Coney Is., moving A' Ne-j^s Apr 7-88, 
R Go* ■ Apr 0-88 



4H WJJLJnaGSL T^TTIT^tKr~?^aTffg 

^iiliiiiaQTw Lri':.^4_-:. .■nn'saiiiiiH iiiia> ^riirr Iniir ^'. izsi sjl fniD 



jixi.r.mx " ::^ ^-^tl-: :eene. raSKmeat irrzzcn * 3€s: ill 
IN 

I.: S r.-- ~ rcr :. t--illt: tat zxrr lail 






It- ^ _ 



■J" - 

I..: I z. " . V ;>L . TTT^rr"'^: r.'Lrr-.r. -^jxtttc: ♦ Jet -$K£: 



-, r .. lie. -^cizirnv 1j. S V. " -ov «^-?Wf; J.:s«nn muse. 

.-:;::::::- :r: --. - ::L _r v - ' ov --'"rtK ." ^V; • 'lav ^-i5-?ll> 

■',.,/ r. Jl '..' ir.irs Tortw TviuTis S -V. • ^;?r '*. :*» * 'ia;>* I-8M> 
.-1^ -.■::,' ."..». z Lua r=T3ei — LUi numur. iiiicr j:" .'e'X's .\pr 7 



BUILDINGS, FIRE-PROOF -LAW 47 

R nildin gti, FiRE-proof, slow burning construction, Woodbury 
Eng Apr 10-91 ; interior, Carrere E Mag ' Oct -02 ; con- 
slruclion, floors £ News • Nov »-8», do. Haesecke " Apr 12, 
do. cost, etc. • 18 ; Schneider floor • Feb S ; plaster boards. 
Bush, cor. .May 10-90; Hoor arches. St. Louis tests E Rtc 

• May 7; Smith & Randolph, N, Y., floors, Oct 20, Nov 5 • 12 
-OSi See also P'Iri: protection 

Floors. See Buildings, fire-proof floors 

Foundations, Columbia Elevator, Prov,. new. Hawks E News 

• Feb i5-88 ; Chic^o. Sooy Smith, and ed. (full) Oct 13-92 ; 
heavy E Rec Jan 31-91, Loud Architect ; World's Columbian 
exhib., Gottlieb/ .-Jijoff Sacs Dec -91. See also FouNDA- 
TtOtJS 

HinH, Am C E wind bracing in. Quimby, discuss. • v 27 -92 

E Mag tall office, of N. Y.. J. Robinson, insets • May -91. 
dangers from. Coetz • Mar. past and future, Adler, Sep, light 
in. do. insets • Nov -92 

E News in cities, ed. Jan l»-89; steel skeleton type of. 
Purdy • Dec 5. 12 • 20-91, " Jan 2, Milliken, cor. • 9, heavy 
timbering, new methods * July 2R-9S 

E Rfc heavy, Gibson, Nov 3-88 ; Drexel office. Phil. • May 
4-25, do. Eng* Nov 15~8»; Chicago tall, construction on a 
compressible soil. Jenney. E Eec " Nov 14-91 ; tall, safe con- 
struction, W. Smith, Apr 9; wind bracing in, Quimby, Nov IB, 
Dec 31 etc. -92 

R Gas Chicago tall ■ Oct 30, details (full) Nov 27-91 
HORTlCliLTURAL. World's Col. exhib. Eng' Oct 2M • Nov 11, 

18, 25-oa 

Hospital, Boston City E Rec ■ Jan 4-90 ; Children's. Berlin • 
Sep 8-88; Ogden, Utah • Feb 7-91 ; portable, or barracks. 
Nieden's Sc Am Sup • Jan 14-88 

Hotel. Park Central, Hartford, destruction of, Locom Mar~89 ; 
Ponce de Leon, Fia. E News ' Mar 10-89 

Houses, residences, insets E Rec * files 88-93 

Iron, skeletons for. Breithaupt E Rec * Mar ri-92 ; structures, 
strength in compression at high temps., Moller. zbs. /nst C E 
¥02 -88, Vcrkand Gtwer -87; mill, Seaver R Gaz ]^\y \h 
-93. See also Buildings, high 

Law. use, J. Robinson E Mag Aug. Sep. Henry. Nov -01 ; 
enforcement. T. Clark Tech Q Sep -87, Feb -88 ; National 
regulations, proposed E Rec Apr 26-91 ; Boston. Dec 20-90, 
Aug 0-92 : Bridgeport, Aug 31-89 ; N. Y. Apr 30-92 




48 BUILDINGS, LIBRARY - PRISONS 

Buildingrs, Library, Newark, N. J^ insets E Rec • Oct 26-89 ; 

Tildcn Trust, N.Y« proposed, Bigelow Scribner's * Sep -92 
Machinery HaU, Paris exhib. E Rec ♦ Aug 24 ♦ Sep 7, 21, 28 ♦ 

Nov 2-89 ; Worid's Columb. exhib., details ♦ Nov 19, 26 ♦ 

Dec 24, 31, etc. -92. See also Exhibitions, U. S. Columbian 
Madison Sq. Garden, N.Y. E Rec ♦ Aug 30 ♦ Sep 20, 27-90, ♦ 

Jan 17, 24, 31, plumbing ♦ Apr 11-91 
Manufactures, World's Columb. exhib., inset E \ews * Sep 1 

-92. See also Exhibitions, U. S. Columbian 
Market HaU, La Plata, Ende The Eng ♦ Nov 28-90 
Masonic Temple, Chic. Eng * Aug 7-91 

Materials, market, '89 E 6r* J fin Jan 4-90; Xylolith (wood- 
stone), new E News * July 28-92 ; normal working loads, com. 

rep., tables E Rec Dec 14-89, do. Austrian Assoc, of Engr's, 

abs. Inst C Ew 97-89, II 'och Ost Ing -89. See also Brick ; 

Cements and mortars; Columns; Concrete; Materials; 

Plaster; Stones; Timber; Wood, etc. 
Mausoleum, or campo santo. N.Y., (full) Sc Am Sup * Jan 4- 

90 
Metropolitan opera house, N. Y., construction E ^^r *'June 

13; St. Paul, Minn. ♦ July 11-91 
Mill, construction details, Hutchinson, inset (full) E News * 

Nov 10-92. See also Mills 
Monmouth Park Assoc., N.J. , grand stand £'A>w.r*Jan 18. 

inset * Mar 29, 29-00 
Moving, Brighton beach hotel. Coney Is., N. Y. Sc Am Arch 

edit w ft * May -88, T/ie Eng Apr 27, 27-88, masonry, and 

raising The Eng * Dec 30-92 
Museum, and arrangement, Ferree E J/ag* Nov -91 
N. Y. Music Hall E Rec * July 4-91 ; N.Y. World (Pulitzer) 

E Rec * Nov 1, 8, 15-90, do. Sc Ant Snp June 13-91 ; West- 
em Elec. Co.'s EI Eng * Apr -89 
Olvmpia, Nat. Agric. Hall, roof erection, Read Eng* Dec 28 

-88 
Orchard house Sc Am Snp * May 19-88 
Palace of Chapultepec, Mex., grand stairway E News * May 

11-89 
Paris Post Office Sc Am Sup * Aug 25-88 
Pavilion, Coney Is. E Rec * Nov 9-89 
Phcenix girder shop, Pa., framing E Rec * Apr 7-88 
Prisons, French E Rec * Oct 6-88 ; Lack. Cty. * Nov 30-89 



BUII'DINGS. PONCE DE LEON - BURGLAR 49 



Building^s, Ponce de Leon hotel, Fla. 



E i\Ui 



• Mai 



3-80 



Portable, Ducker's £Hg * Feb 3-88; hospital or barracks 

Si:/lm Sup' }in 14-88 
Protection, electric, against water overflows, We'd F Inst Oct 

-88. See also Fire protection 
Repairs and restoration, hints to workmen E Rec Nov 10-92 
Riding School, 75th st. N. V., elevated ring E Rte * June lii-88 
Roof water removal, Porter E Rec May 4-89, 7>M Q ' Feb 

-80. See also Roops 
Rookery, Chicago E Rec • Nov 3-88 
St. Augustine. Fla., concrete construction, Ponce de Leon, etc. 

E News • Mar 10-89 
St. Mark's, Venice, Scott Sc Am Sup Jan 7-88 
Skylight, dome, No. West Lite Ins., Mil. E Rec • July 8-89 
SoRBONNE, Paris Sr Am Sup ' Sep 7-89 
Steel works. Homestead, Press shops E Nevis " Nov 10-02 
Stones, and decorative, ol Egypt E &• Mitt Feb 25-88 ; British, 

crushing strenglli. liearc (full) E Ne^vs • Sep 22-92, do. inset 

/ml C £■ ■ V 107 -02 ; N.Y., report ,5".- Am Sup Dec 31-92. 

See also Stones and names of material, as Gramte, etc. 
Storehouse construction, standard, Woodbury E S^ Min Apr 

i, • Sep 2(1 E Nems " Oct 17 E Rec • Sep 10 .S"ir Am Sup • Oct 

24-91 
Suburban summer communities, Wingate E Mag' Sep -92 

ind arrangement, Hexamer EInst]\i\y 



Transportation, World's Columb. exhib. Eng ■ Dec 2, 0-92 ; 
inset E A'ews • Dec 2B-02. See also Exhibitions, U.S. 
Columbian 
U. S. Gov't, World's Columb. exhib., Chic, ironwork for dome, 
McCuire. insets Am CE • viS -92. See also Buildings, 
names ; Exhibitions, U. S. Columbian 
Water closet, London public E Rec • Mar 19-92 
World's Columbian exhib., U.S. See Buildings, names; 
Exhibitions, U. S. Columbian 
Bull's patent metal Eng July 26-89, FAe Eng May 26-88 
Bullet probe, telephonic, Girdner Sc Am Sup ' Mar 3-88 
Bnllmore, Frederick C. /nst CE vO-2 -88 
Bullock, Milan C, por. E fir- Mm July 25-91 
Burglar's kit Sc Am Sup • Oct 4-90 




' 60 BURIAL-CABLE RAILROADS 

Burial, sanitary disposition of the dead, Harvey Fliist Nov -SB ; 

entombmenl, Mausoleum Go's system, com. rep. • Apr -»0 
Buruett, Arthur W. Inst C £" v 103 -91 
Burnham, N. F, <turbine inv,), por. Si Am Sup * Mar 2S-01 
BiirrcU, Percy /«st C £" v 103 -91 
Butt«r. composition, Vieth Sc Am Sup Mar 14-91; extractor 

Tht Eiig' ]\xn^2?^S9 
Buttle bodies nature, Kick, abs. Insl C E v 1(H) -90, " Teik 

Blatlti -89 
ButtH, Eli] ah P. Am C Ev ^'(t-93 

Cable Railroads, friction or lost work of, Eckart ^m J/f -OS; 
relative cost of operating by horse, cable and electricity, com. 
rep., tables El Rev Oct 2(1. E News Oct 27, E Rec Oct 28, St RJ 
Nov-92 ; St.. stats., cen. bull. El Wld May D-Ol ; tramways, 
Colam Ens Sep 12-90, ed. Nov 27-91 ; and electric, return 
of power in, Bryson E Sf Min " Dec T-SO ; roller grip system 
of Rap. Tran. Cable Co. " May 31-90 

E News electric and animal power, relative econ., cen. bull, 
report, May 23, Badger, Oct 24 i life of grip-faces and cables. 
July 11; carrying across a draw-bridge, proposed method. 
Church's, Sep 19 ; elec. and horse, relative econ.. Badger, Ocl 
24; motive power, prog., J. Robinson, Nov 7-91, do. com. 
report E Rer Feb 20, 27, Mar 5, 12. 10. Apr 10 ; elec. and horse, 
relative cost of op., report, Oct 20-93 

Insl C E and electric. Kebby, abs. v 105 -91 ; prog, (life of 
ropes), Robinson. V 101-02,/ Assoc EngSocs Feb -91 ; varia- 
tion of load on. table Pwr Nov -91 ; prog., Robinson R Gax 
Nov 0-»l ; si.. Austria, Ziffer, Sep 30 Keit EiigAnh July 22 ; 
horse and elec, relative cost of op., report, Oct 2S-93 

St R J single track double * Feb ; advantages of cable 
power; Holmes, Apr, Bergmann's grip ■ July; Walker, Oct, 
Nov, financial conditions. Henry. Nov -88; Volk grip • Dec 
-89 ; driving drum's wear of grooves • Mar ; trains, Fairchild 
(full) " Sep -90 ; electric and, construction and op., Kebby 
(full). May i how to reduce op. expenses, Bowen, June; motive 
power prog., com. rep. (very full}, Nov -Ol; and electric, rela- 
tive advantages. Feb, cor. Mar, July. Aug, Nov, Dec -92 ; 

m. rep., Robinson /"A^ ^n^ Nov 0-20-91. See also Rail- 
roads, incline-mountain 



CABLE RAILROADS. BIRMINGHAM - OTIS Rl 

Cable Railroads. Bihmin'gham, England, st.. ed. £ng Mar 30, 
ScAm Nov 3. TAir En£ June 22,20, 2B, Sep 28,28-88 

Brooklyn bridge, N. Y., Leverich, insets Am C E ' -v IS -88, 
inset Eiig^ • Oct 5 • 2tl, Nov 8, 10. 30-88, abs. /ruf C £" v »5 
-8» ; lerminals, com. report and ed, /f Gas • Apr 27-88, (full) 
^■/,*/* July, grip- Dec-90 

CALIFORMA.in, Van Vleck Eng' Ua O-ftl. See also Cablk 
R., Oakland, San Diego 

Chicago, No. & Western St J^ J - May -»0 

Cleveland City St RJ • June -»I 

Cnoix-Roiisse, Lyons 7»tf Eng Dec 7-88 

Ediniiohrh No. Tramways E Nrws • July 20-80, Coiam (full) 
5/^/« Jan-ftl, rAcifff • Aug8, 8-90 

French R^Eug' Jan -S9, Gtnu Civil. See also Cable 
R., Havre 

Great Britain, and eleclric. McCallum St RJ Oct -93 

Havke, Foris. abs. Inst C E v KHi -»1, Genie Civil • v 10-91 

Heckekt system St RJ * Aug -88 

Kansas City E News Dec «-88 ; traction, effic. diag. • May 3 
-»0 1 SiRJ' Jan -88 • Feb -90 

Light road construction. Van Vleck Am M E •vll -91, E 
Nrms " Nov 22, roads ■ 20 St RJ' Dec -ftO 

London, England, electric and El Rtv LondSep 16-92 

Los Angeles, Cal, Eng • Aug 28-91 ; cable viaduct E News * 
Jan 25-90; Nov 7-91 ; single-post viaduct, Hawgood, Tem- 
ple St., Wood, inset /nst C £" • v 107 -92 ; Sc Am Sup • Oct 
10-91 ; St RJ* Mar, Temple st. Co. • Sep -90 

Melboltkse, Australia St RJ • Feb -»0 

Mt. S, Salvalore, near Lugano, Switi.. Strub, abs. Itisl C E \ 
110 -92, " Sc/i-uieis Bauj -93 

Mt. Vesuvius, Zanetti, ti St RJ' Mar -01 

MuLLER traction system St RJ ' Dec -03 

New York city, Broadway, building, lies, insets E Afag' Dec 
-93; M ave., track details, inset £ A'eii/s ' Dec la, pulleys 
and lifts • 20-90, Broadway, insets • Aug 22-91, do, E Rce' 
July 25 • Aug 15 • Nov 7. U-Ol • Sep 3 • Oct 1. do. R Gas ' 
Sep 2-02; .Id ave. St R J * Nov -90, construction ■ June. 
Broadway work • Aug, 3d ave. construction ■ Sep -91 

Oakland, Cal., novel St RJ • Dec -90 

Otis elevating R,, Catskill mts. incline, inset E Neivs * Aug 18 
• Sep 8. R Gas ' Aug 12, 20-92 




a2 CABLE RAILROADS. PARIS - CANADA 

Cattle RaOroads. Paris, the Belleville St Am Sup • Sep 6-90, 

Genie Civil 
Philadelphu Traction Co., conduit, Wagner F ttisl * Feb 

-88 
St. Louis, ioclined, lor fit car transfer R Cat May 30-03; 

plant .y/^/" June -91 
Sas Diego. Cal_ Van VIeck 5'/ J?/» Juljr -»1 
Swiss, Stmb X Gas July &-92, SfAzt/eii Bani 
Terkv system St RJ' May -8» 
VoGEL system, conduit and grip E News * Jan 31-91 
Washington & Geoi^etown R. power station St R J * Dec 

-91 • Sep -92 
White's, R, T., conduit E Aran • June 20-91 
Cacao (chocolate bean). Curtis S^ Am Sup .Mar I5-90 
Caffeine, action of (full) Sc Am Sap June 21-90. See L.\- 

Calculatin^ machine. Fdt's Sc AmSupOcX 27-88. See also 
Census tabulating, Hollerith machine 

Calculation, mental. Bidder. Pole /i^/ Cfv 103 -91, remark- 
able feat of, do. E .\ews Sep 1»-91; multiplication, quick 
method, Fuller, cor. Jan 3rt-92 

Calendar, perpetual. McFarlaod's Sc Am Sup Apr 11-91 ; 
old style and new ireckoning) Locam Oct -90 

Calorimeters, simple. Peabody Am Af E \\fi -89; errors of 
difierent types, do., an universal, Barrus " v 11, 11-90; notes. 
Carpenter " v 1^ -Ol ; Barrus' universal E -Vfuis • May 31- 
90; new. I'eabody F /nil ' Aug -88; for testing fuels on a 
small scale. Donkin last C E * t Wi -90, do. The Eng • Jan 
fl-91 ; Heisler throttling P-wr • Feb -91 ; steam, for locom. 
use, ed. R Caz Jan 22-98 ; Peabody Teck Q Oct -88, errors, 
cxpts.. do. Feb -90 

Cameron. John Inst C £ v 109 -»2 

Camp stove E .\ews * Nov I-90 

Campblcra. Gerril W. /mf C £" v 109 -93 

Cams cutting, new proc. Gabriel Am .1/ £" • v 13 -93, /ran Age 
• Dec 8-93 

Canada, Sudbury ore-deposits. Ont.. Peters Am A/in v 18 -90 ; 
reciprocity with. Wiman E Mag Oct, Dec -92 ; province of 
Manitoba E iVrws Jan 5; eng. works. Keefer, 2i!: and U.S., 
pop. growth. ITIM) to 1S80, Apr 27: water-works of. ed. and 
drag. "27. 27. May 4-89; census, ed. Nov 14 91 ; notes. Nov 




CANADA -CANAI,S, CASCADES 

Canada 

.■(-»3; mineral resources, ed, T/ie Eiig ]3.d 2-»1. See also 
Mines; Quebec; Raii.koads, Can. Pac, etc. 
Canals, ship, in ISSO, Peary Am C K v il -80, do. {full) Sc 
Am Sup AugSl-HO, Feb 1,S-IM>; vs. railroads, ed i'«i-Aug 
!4~S8; inland waterways development. Marten. Aug \h, Con- 
gress, internal. • Aug B-2C. Sep 5 ; water transport, in different 
countries. Jeans, bk. review, ]Jee HKIM), European, ed. Nov 
18-02; construction, tnechan, appliances, E, Williams " Sep 
25-91, do. E A'ews* Oct 31, raicimum width, ed. June 21-91 ; 
in 1888, Aug 3, 10-89; English system, Aug 1»; Congress, Aug 
30, Sep II-90; inland nav., European E AW Nov •■2, ii^-90. 
Internat. Congress on. consolidation of canal banks • Sep 3, 
10. Oct 1; Haupt F Inst Nov -9!i ; Congress, report, abs, 
Inst C £ v 115 -89, • An Fonts v 15-88 

The Ens inland, development. Aug 3-88 ; the canalization 
of rivers, Bould • Jan 18 • Feb 15 ' Mar 2a • Apr 2t) ' May 24, 
Juneii!; and inland nav.. Wheeler, Feb 8.22. Mar 8. Apr .V- 
89 ; and railroads, relative advantages for transport. Oct 3- 
90 ; and inland nav. in 1890. Jan ^-9 1, do. France, map • Oct 
21 ; water supply of • Aug 26-9y. See also Irkigation. Am. 
eng; Rivers. .Main, canalization, etc. 

.Amekican Isthtnus interoceanic commun., Barroll, maps (full) 
R &• Eng • Apr — • Aug -90 

Baltic & North Sea. floating elevator, inset Eng • Feb 20; 
E A'tvis " Aug 1, Oct n-91 • Mar 20-02; F &• Eng* Apr 
-9i, Mittheil Sffwesens 

Belgium, canal du centre, hydr. lift at La Lou vie re fwf • Oct 
12-88; river and other works in Bel.. France and Germany, 
Vemon-Harcourt. discuss., insets (full) Inst C£" ' v 9H -80 

Birmingham & Liverpool ship, proposed E Xfws Oct 25, R Gas 
Oct 3. map The Eng • Sep 2ii 90 

Boise river, Idaho E .Vews * Apr 2ii-90 

Boats haulage and Bovet's magnetic pulleys E/ Erv Lond* Oct 
21-92 ; propulsion, a suggestion in, Vogt Sc Am Mar 18-89 ; 
traction by cable Sc Am Sufi " Jan 20-80. See also CANALS, 
cable towing on 

Bruges maritime TAe Eng • June 17-02 

Cable towing in France F fir" Eng* Apr: Chatelier • Nov -89, 
Goodwin, cor. Feb -»0 ; Sc Am Sufi • Jan 26-80 

Cascades, locks E Fee • Oct 8, 16-92 




i 




CANALS. CHICAGO -LIFTS 



Canals, Chicago drainage E Xeius ' June 2, 30-92 

CoRI-NTH ship, St Yves, Greece E Ae-j's ' Jan 17-91, abs. /»s/ 
CE vf>6-H&* An Pauls vH\-SS; R Sr' Eng Sep -»0; Sc 
Am Sup ]\^y \i-HS 

Dolores. Col., head gates and boom, insel E Aces ' Jan 4-»0 

EMS-Jade, Kure. abs. /nsf CE v 92-88, Deut Baus -87 

Finland, roads and railroads. Strukel, abs. Inst C E v ^ -90, 
Allgtm Baus -89 

Forth & Clyde ship. Scot., proposed Eng Feb 14, Crawford, 
Aug 20-90 ; E Xews Dec 14-80, Apr 25-»l 

Franxe, cost of motive power on. E A'ews June 14-90; river 
and other works. Vernon-Harcaurt. discuss., insets (full) fust 
C E»vm -89 ; internal nav. in i? &• £«f Jan -90. See also 
Canals. Havre 

Ganges, lower, failure of Kali Nadi aqueduct. Thelnall, abs. 
/hsI C jF V 05 -89, construction, Good, inset * v 105 -91 

Germa.nv, Belgium, France, river and other works. Vernon-Har- 
court, discuss., insets (full) Inst C £ " v HO -89 

Great Britain, Soc. of Arts conference R Gas July 27-88 ; in- 
land nav,, Clements T/ie Eng Aug IS. 22-90 

Great Western ship, England, proposed, map Eng • Oct 12-88 

Hague, renewal of water in. Pichler, abs. /«j/ C £ v 95 -89, 
Woch Ost Ing -88 

Havre to Tancarv-ille, Widmer, abs. Inst CE v 110 -92, J^ 
Pants May -92 ; Sc Am Sup • Sep 15-88, La Xalure 

Hudson river ship and great lakes. North E \tivs May 5, 
Forum May -93. See also Canals, Likes 

India, ett. Eng Oct 14-93 

Jukapa irrig., Finkle E Afuis • May 17-90 

Kioto &. Lake Biwa. Japan Eng • Jan 25-89 

Lakes. Erie & Ohio river ship, proposed E A'ews * Mar 21, do, 

. B Gas Apr 10-91 ; Great lakes & Atlantic seaboard enlarged 
waterway, Corthell Eng July 17, 24, do, E News Apr IH • 25, 
do, (very ixiW) Sc Am Sup]Ki!iy i-Q\, J Assoc E Sois; Supe- 
rior & Mich,, proposed, maps E A't-a-s • Mar 22-99 

Lifts, hydr, Prussman's £'«f • Oct 14-93: lifts on. Harcourt 
E News Aug 4-88 ; hydr , Belgium R &• Eng • .Mar -8», 
Genie Civil 

Fostinettes, France, hydr. E &• A/in • Sep 211-88, " In- 
dustries, vertical, Hoppe system, Petri E Ne-ws ' May 9, 23 
-91, E Rec • June 23 R Gaz • Sep 28. Sc Am Sup * Sep 2B 
-88, The Eng,' Dec 21-88 • Jan 11, 25 • Feb 15-89 



CANALS. LIFTS -NICARAGUA 
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Canals, Ufts, La Louviere, Belgium, hydr. Eiig* Oct 12, The Eng 
Dec 21, 21-88 • Jan 25, 36-80 
Liverpool & Birm. See Canals. Birmingham 
Locks, accident. Sault Sie Marie E b- Min " Aug a0-9O ; of 

20 metres (65 ft) lift, Fontaine's E Xfa.<s • Sep lfi-01 ; Cas- 
cades E Jiec * Oct 8. 15 ; gates, distrib. of beams in. Stoney 
TAe Eng" Apr 1 ; adjustable and weir. Hale, cor. • May 0-92 

Manchester ship, ed. Engjuae 8, la, 29, July 20. Sep 7, 21. Oct 
5, ed, Dec 21, 28-88, Apr 25, Wins • Aug 29 ' Dec 5-90 • 
Jan Ifi • Feb 13. 27 • Mar 13, 27 • Sep I ! • Oct i. ed. Dec 4- 
91 

E Mag Dunell • Nov. Dec -91 ; and Corinth E AW.'j June 
30, July 28, Aug 4 • Sep 29-88, profile • Jan 1I-90 \ E Rtc ' 
Sep 28 'Nov n, Decs. 15-88, Feb !(>■ June rt. 15. July 27 'Sep 
7 • Oct 5, 2(i-89 ; median, appliances. Wins, insets Inst M E 
•July -91; Harrison Loc.mi Dec -89 ; V? ^ ^«^ ■ Oct -90 ; 
R Cox Sep U-88, Hansel, map • Aug la-flB j Wells Sc Am 
Sup Feb ia-8«, map • .Aug III-IM) 

The Eng Wella. Sep 21, and Barton aqueduct, Nov 2-88 ; • 
May 24-89 "Jan 31. map -July II • Aug 22 • Oct 10, Nov 14- 
90, Weaver river siukes ■ Jan 9 • Mar «, 13 • July 17, 24 • Aug 

21 ■ Oct -2 • Nov (t. 27-91. prog. • May 13 • Aug 12, 19, Sep 111 
• Nov 18-92 

Mabse & Saone, Florentin. abs. InU C £" v 105 -91, An Trav 

Pub -91 
Mekced irrig E News Feb 4-88 
Michigan & -Superior lakes, proposed, maps E News " Mar 22- 

90 
New York, state imp. E News Aug 18-92; & Phila. ship 

{Del. & Raritan rivers), proposed, Haupt, inset F Inst " Mar 

-»2 
Nicaragua ship Eng Menocal • Aug 22, Dec 2tl-90 
E Sf Min maps (full) • M ay 4-89 
E Neivs surveys. June lH, ed. r 30, Menocal " July 7, 14 cd. 

14, Peary, Aug 18, 18-88, map and inset • Sep 14, 14-89, 

proposed guarantee, ed. Feb 7, notes • May :!(', " June fl, ed. 8, 

1.3. 20, 27-91 : engineer's report and ed. Dec 1.^, 15-93 ; E Rtc 

May 23-91 
FIttsI and I'anama. notes, Oct -88, Taylor, Jan, profile • 

Feb, Am. Isthmian routes, Ammen, Dec -89; Davis, inset 

(full) • July, Aug 93 ; Diehitsch Lehigh Eng Feb -89 
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Canalfiy Nicaragua 

Forum Miller, Merry, Feb -92 ; R Gaz Aug 29-90 
Sc Am Sup (fuU) * Feb 2, 16, 16 ♦ Mar 2-«9, Peary, Jan 11, 
IS-OO 

The Eng Feb 17-88, * June 12 ♦July 3, Aug 14, Nov 6, 27-91 
North Sea, Amsterdam, Huet, abs. Inst C E w^ -90, * Tijd 

Konin /ngSSS9. See also Canals, Baltic 
Panama interoceanic ship, plant and material, Williams, insets 

(full) Am CE * y 19 -88; Isthmus canal and our Gov't. 

A //an A/ Mar -89 
Eng Rogers Apr 20, June 8, ed. Dec 21-88 * Jan 11, locks, 

inset ♦ Nov 1-89, directors, ed. Nov 25-92 
E News locks, proposed * Feb 11 * Mar 10, actual status, 

profiles, ed. etc. * June 2, 2, water supply 16, what the Slaven 

dredges are doing, Appleton, cor. 16, actual status, Snow, great 

Culebra cut, ed. • 16, 16, recent trip over, Lockett, 23, and 

Nicar., ed. July 14, prog., cor. 28; Aug 11, de Lessep's report, 

ed. 18; plant and machiner>% Williams * 18 * 25; financial 

status, ed. Dec 8-88 ; cost, etc. Oct 19-89 
/:* Rec Rogers (full) * Jan 28-88 ; McAlpine's opinion, Feb 

22-90; completion, report. May 30-91; The Eng; works, 

Nansouty, abs. Ittst C E \ 92 -88, * Genie Civil v \2 -88; 

(cost) R <2r* Eng Feb * June -91 ; new, Crowell, cor. R Gaz 

Oct 28-92 
Sc Am Sup work on * Mar 10, locks* 31, * July 21 ♦ 28 

-88, ♦ May 25, Wins (very full) * June 1, 8, 15-89, projects 

for completion, Malgarini's * Nov 12-92 
Pecos Valley, New Mexico E \e7vs * Oct 17-91 
Penn., L. Erie & Ohio river, proposed E News * Mar 21, do. 

R Gaz Apr 10-91. See also Canals. Lakes 
QuEBEC-Montreal ship channel Sc Am Mar 16-89, Eng 
Richmond, V^a., eng. problem at. Adams Am Af E * w U -91 
Sault Ste. Marie, ed. Eng Sep 14-88, Sep 5-90 ; E News 

Jan 4, traffic for nine seasons. Mar 1-90; lock accident R ^ 

Eng * Oct -90 ; and Suez, traffic R Gaz Apr 17-91 ; Sc Am 

Sup Oct 20-88 
Siberia, new waterway, abs. Inst C £" v 92 -88, Osterreich Ing 

-88 ; Mas R ^ Eng Sep -89, ./// Fonts 
SiDHNAi system. MacLean, abs. Inst C ^ v 103 -91 
Spain, inland nav., abs. Inst C E v 104 -91, An Construct 

Madrid -90 




Suez, traffic growth E fr* Miit Apr 20-89; ships passed through 

E Newt} Apr 28, June 9-88, report. July 'l-8J», traffic diagram 

• July 11-91 ; and Sauit Sle. Marie traffic R Gaz Apr 17-91 ; 

lighting of The Eng • Dec ii-S» 

Superior & Mich, lakes, proposed, maps E Ne-a's " Mar 22-90 

Waste weir, aut, Foote, inset Am C E ' v 18 -88 

Canes and sticks manuf., Jackson Sc Am Sup May 11-80; cane 
contrivances • Nov 2<S'02 

Canning fruit Sc Am Sup Jan 4-90 

Capital and labor, the rights of BlackwooiCs Mag Dec -91; 
conflicts, Howell, bk. review Eng Aug 211-90 ; the remunera- 
tion of, ed. Dec 11-91 ; does capital need high-priced labor. 
Partridge E Mag Aug -02 ; how to secure harmony between. 
Hewitt E ^ Mill Oct ll-OO, Am Mia ; the consumer, Rice 
Forum July -02 ; are business profits too lat^e, Mann Pop Sti 
Nov -93. See also Labou : Masuf. industries net profits 
pROFiT-sharing. co-operation, B. Jones Eng Sep Ifl-OO ; indus- 
trialism, Esson E/ Rev Lond Nov 7, 14-00; gain-sharine 
Towne Am M E \ 11 -89 ; profit sharing enterpiises, ed. Eng 
Feb 13. ed. July 31-91. Gilman Soc Arts Mass -89 

Carbon, bisulphide manuf, and purification, Singer (full) Sc Am 
Sup • Apt 20-89; funnel, for filtering, Drown Tech Q May 
-88! heat of combustion, Berthelot R Gas July 28-89, 

Carbonic acid liquid manufacture St Am Sup ■ June 27-91 

Carborundum, Guy Sc Am Sup July ltl-93 

Carnegie, Andrew, por. E Sf Mitt * July 4-91 

Carpenter, R. C, por. Cassicr's • Jan -92 

Carpet beating machines Sc Am Sap " Apr 21-88; industry, 

Phil. Apr 13-80; weaving, Persian. Vries, Aug 29-01, J Soc 

Aril Lond 
Carr, Henry Insi C Ev 9D-89 
Carr, .Mark W. InU CEv 93-88 
Carriages, elastic traction, Lemoine's Sc Am Sup • Oct 8-92 ; 

torsion in. King Thf Eng • Aug 28-91 
Carrlck. John Inst CE v 10! -»0 
Cars and carnages. Railroad, rolling slock, Paris exhib. Eng Aug 

30-89. local R's. inset • Apr 4-90 ; standards, good and bad 

E News June fl-88 




CARS, ACCOUNTANT-COUPLERS 



Cars, Accountant's Assoc, pro. Ji Gas: June 29-88 

Axles, sled, Coffin Am A/ £ * v « -88 ; effect of temp, on 
strcnglh, Andrews E .Veit'j • Feb 18. 18. 25-88. Nov 1*-91, 
do. inset /nit CE ■ v 94 -88. insets * v 105 -»1 ; and wheels, 
machine for rolling;, Aitken's ap., pats. Ji fr" Eng " Sep -OO ; 
wheels and track, discuss. KGai Feb IT; fM.OOiMb. can, stand- 
ard, proposed • June 8-88, do. Rhodes and ei • Feb 23, 22, 
Mar 1, discuss. -Ji. M. C. B, • Oct ii : steel, tests, Pencoyd 
works. Nov 8-8» 

Axle and journal-boxes, lubricating, cost. Randolph ^wr iV £ 
■vll -00;stamped steel £'n,p* June 2<)-90; Macnee'sdust 
proof E .y^ofs • Dec 15-88 • May 2-91 ; bearing for 80,000- 
Ib. cars, M. C. B. Assoc com. report • June I4-90 

f 6^a> anti-friction metals, Bennett Jan 18. 25; Erie journal- 
box • Sep 20 : and bearings. Adams. Nov 22-80 ; «0,000-lb. 
cars, proposed M, C. 8- • June 2(>-00 ■ June Ii>-»l; stamped 
steel • July !S ; standard, proposed • Aug 22-©0 ; the Timnu 
The Eng Apr 13-88 

Brake, Kane's .SV .-J m Feb i'(-80. See also Railroads, brakes 

Brusig, Paris exhib. Eng • Aug i3-8» 

Bl'enos Ayres & Ensenado Port, bu0el smoking The Eng " 
Feb 20-»l 

Buffer, Westinghouse friction R Gas ' Nov 2 • Dec 2I-S8 • 
Feb 21-90, TAc Eng* Mar 14-90 

Builder's Assoc., Master, pro. £ .\>aj June a3-88 • June IS. 
20-91, June 10 • 23-»3, reports /? ** Eng • July -92, table, 
inset (full) ff Gax June lo ■ 22-88. June 29. July 5-89, June 
13 • a0-9O, June 12. lfr-91, June IT, inset • 24-98 

Caledonian R.. inset Eng ■ Feb 21-90 

Cattle. So. R., France, wagon. Paris exhib- inset Eng • Nov 
e-89; the Canda .ff Ci* • Mar 2-88 

Chock, for stopping E .\'fz,s ' Aug 9 -90 

Clearance in width required by R Gaz ' Nov ft-88 

COAU Chic. Kock Is. & Pac. standard, inset E A>a'j * Aug 11 
-92 : TcJt- & Pac. R 6- Eng • Nov -91 ; standard • Apr * 
.May -92 

Couplers, standard, dimens. E .Veai ' Jan 2^-88 ; contour 
lines, etc Barnes • Jan 3-91 ; breakages, service record and 
ed. * Feb 15. I5--90 ■ May 12-92 ; and brake legislation R &• 
Emg Mar, May -92; vertical plane, in service, ed. R Gmt 
Jaa IT : frt.. C. B. & Q.. broken • June ii-OO ; vettical plane. 
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CARS, COUPLERS- DRAW-BARS 



Car Couplers 
Barnes, and aul 

disadvantages 
-92 



r brakes • Jan ■>, Feb 0, ed. 8; what consti- 
r. plane, discuss. 23, mixed unlocking gear 
iov 13-91; strength, Forsyth, Mar 4, II 



Blackstone's platform and R Gai • July 15-92 

BuHOUP's E Ne^fS * August ;ii.-92 

Chicago, the R Gaz • Nov I4-90 

Drexel R Gaz • May 15-91 

EupiRE R Sr' Eiig* June -92 

Fox aut. vertical plane R Can "June ^i)-90 

HiNSOK E j\ew% • Aug 1-91 

HusELTON aut. R Gas * Apr 1 1-»0 

Jansey frt., safety stop for E A'nt's • Jan 2-92; R Can • 
Feb 17-88. vs. Miller, ed. Apr II. evolution of ■ June fi, life 
of, diagrams of broken ■ Nov 7-00, with Bentley's vealibule 
• May 1 -91 failures • May lS-92 

Kevstone E News • Nov 2. R Gaz • Nov 8-80 

Master Car Builder's aut. E A'cws introduction of, ed. Mar 
28, R's equipped with, inset map • Apr 2."i, 25 • June 13, stand- 
ard gauges for " Sep 19-91, strength, Forsyth ■ Mar 5. 92 
R &• Eng form of contour lines, report " May -88, stand- 
ard gauges ■ Oct -91, possibilities of. discuss,. Eastwick 
(full)' Apr. May -92 

R Gaz • Apr 20-88, at interchange points, ed. " July 25 * 
Aug 18, on curves • Oct 3-90, broken knuckles • Jan 2, cost, 
ed. May 15. report " June 12. standard gauge * Sep 18-91, 
M. C. B. Assoc, action, Apr 22, testing machine ■ Sep 2-92 

ROBEHT-Eastwick R Gaz ■ June (1-90 

Testisg, method R (Jn?" Aug 19. testing machine • Sep 2-92 

Thurmond frt. R Gaz • June 5-91 

Trojan E Ne^vs • Nov 20, R Gaz * Dec 3-90 

Union aul. R Gaz • Jan 30-91 

Van Dorston and buffer R Gaz " Dec 14-88 
Derrick, 15-ton, Penn. R Gaz " Oct 18-89, 10-ton, Bait. & O. • 

Jan 9-91 
DRAW-bars. height of M.C. B. com. report £■ AVit-j June 28-90; 

Graham's draft rigging, Penn. R., discuss. R Gaz ' Mar 29. 20 ; 

Cushing's stop • Oct 25 ; Chic & N. W. • Nov I -89 ; Safford 

aut. • Oct 17-90 : Butler draft gear " Apr 1 ; draft gears for 

frL cars, Barnes ■ June 3-92 





eO CARS* DUMP- FREIGHT 

Cars, Dump. Can. Pac. E JVrws • July 21-88 ; rotating • July 12 
-90;iron. Na R. of France ^ 5- £"«^ • July -88 ; the Good- 
win * July -89; Thacher compressed air * Dec -92, do. 
^ Gas ♦ Nov 11-92 : George s Creek & Cumb. ♦ Jan 2&-89 ; 
and gondolas* Goodwio, Jan 31 : standard. B. & A. * Mar 7-90 
France, experimental. West. K^ Paris exhib. Emg'* Oct 4 ; local 
R's 2d class, Paris exhib. * Nov 29; 1st class. So. R, inset • 
Dec 13-89; State R ♦ July 4-90; pass. R Gax ♦ May 15 
-91. See also Cars, dump— freight 
Freight, Goodf ellow & Cushmans Emg'* Dec 7-88; unload- 
ing by steam shovel E yeivs * Oct 5-89; construction imp., 
Barnes ♦ Jan 30 : lubrication, cost, Dec 1-92 

R Gas relative cost of car load and less. Fink, Feb 3 ; depre- 
ciated values, table, Apr 27 : ballast and plow, Roger's * July 
27-88 ; cquit>- of per diem and mileage plan, Yardley, Watt- 
son, cor. Mar 15, .Apr 5: relative econ. of large and small 
capac, ed- .Apr 2t>: springs, bolster, tests. Hazlehurst, diags. * 
Oct 4-89 ; end platforms for. ed. Jan 10 : housing for gondo- 
las and stock * Mar 2S: ventil., Pancoast*s system • Apr 11 ; 
mileage decrease on home roads, Wattson, July 11 ; handling 
and distrib. on West Shore Oct 10-9O ; Harvey steel box * 
June 5-91 ; construction and design, Barnes * Jan 2t), I^mont^s 
steel ♦ Feb 5-92 
Balt. & O. 50,000-lb. box, details R Gas ♦ .Mar 27-91, iron 

box i? ^ Eng * Dec -92 
Belgium. Grand Cen. R. wagon, Paris exhib. Eng* Oct 11-89 
Buffalo, Koch. & Pitts. 60.000-lb- box and truck R Gas * 

Dec 10-90 
Ches.\pe.\k.e & O., combination R Gas * Feb 1-89; stone* 

Sep 23-92 
Chicago. Bur. & Q. standard R Gas ♦June 21-89; & N. W. 

standard. 50,00iVlb., box (full) ♦Jan 10-90 ; Rock I. & Pac. 

coal, standard, inset E Xe7L's ♦ Aug 11-92 
Denver & Rio Grande box, standard gauge R Gas ♦ Oct 9-91 
France. So. R. cattle wagon. Paris exhib., inset Efrg * Nov 

8, platform wagon, do. ♦ Dec 20-89 
GER.MAN composite A' Gas ♦ Dec 27-89 
Hoellenthai. R., inset Eng* .Mar 13-91 
Interchancje rules R Gas May 24-89, com. report. May 22 

-91 
Lake Shore. 30-ft. standard R Gas * Dec 30-92 



CARS. FREIGHT- HEATING 
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Cars, Freight, Lehigh Valley, 60,000-lb. standard R Gaa • June 
8; twin hopper bottom gondola, QO.UOO-lbs. ' Sep 14--88; 
50-ton capac. platform car * Aug li>~89 
New York, L. Erie & W. side-dump, SO.noMba. capac. E Mtvii 

' Apr IS, Ift-OO 
Newport News & Miss. Valley gondola J{ Gar * Apr (1-88 
Northern Pac. hopper side chute ff Gax • Apr 5-89 
Penn. 100,000-lb, HOat • May 11-88; 40-ton side-dumping 

gondola • Mar ln-80 
Sl"AiS. 13-ton iron ore wagon, Parcocba R., insel Eng " July 

17-»1 
Ti;BE-frame. Jefferds Fng Nov 1 ' 28-90, do, goods wagons, 
insets (full) /HSf Af E * Oct -90, do. cor. J{ Gas June 5-91, 
do. and effect on expenses of R's The Eng* Nov U-»0 
Gates, the Gold platform (N.Y. eleva- R.) A" L.V/3 • Nov 30-88 ; 

B.& A. • Marai-90 
Great So. & W. of Ireland, composite Eng" Oct ll)-88 
Gkeat Western, England, corridor cars E AWcj Mar 26 " Apr 

28, TMe Eng • Apr 15-92 
Heating, Baehe's heater, com. report F/nst* An.% -88; Le- 
laod hot water heater A* Gaz * Sep 11-91 ; hot water contin- 
uous, Safety Co, • Sep fl-8» 
Steam, notes on. Baldwin, a safety system, Towne .-Jwr Af E 

• V 9 -88 ; safe train system, Gibbs' car £"/ HY</» June 2) 
-90; appliances fn^- Mzt 4-&2;\\'a\n E &' Af in •" Oct 
1-92 

E Ne-ws steam from the locomotive, com. report, June 30; 
Baldwin • Aug 18-88 ; non-pressure system • May 18-89 ; 
by direct steam. June 1 " Nov 22 : prog, of steam heating, 
inset map and ed, (full) " June 7, 7; Consol. Car-heating Co. 
systems " Sep 0, do. aut. temp, regulator, 20-90 ; diagram 

• May 10-O1 ; standard couplings • June III: Waitt, Sep 2fi 
-92; P. Atkinson ^^^(^/i^M^y June -89 

R Cax aut. control of heat, Temple, Apr 13 ; expis., discuss. 
aO • May 18 ; Stand. Car Htg & Ventil. Co. continuous sys- 
tem • June 15 ; M. C. B. expts., report, inset table and ed. 
22-88; essential elements of, W.Johnson, Feb 1 ; continu- 
ous, dr. replies, Mar 22. Apr 12-89; Consol. Car H. Co. 
couplings • May 2 : econ. of, Sewell, Nov 7-90 ; Halladay, 
Sep 23, Waitt, 30-92 ; econ. of, Sewall Sf Am Sup Nov 29 
-•O ; Lanza • Sec Arts Afass -89, Te^h Q • Oct -88 ; and 
couplers The EHg}m 27-88 




OarS) Heating, Steam, Caledonian R.. exhaust steam ap.. Dnim- 
mond iHst C £ • V 92 -88, TAf Eng • Jan 4. 4-89 
Chicago. Mil. & St. P. contin. A' Gaz * Jan 13-88, light and 

heat tender (full) • June 13-90 
Erie system R Gaz ' Feb 3-88 
GiBBS' safe train system E/ Hid" June Ml-»0, steam hose 

coupler E A'etus ' Dec 5-91 
Gold continuous system, Lehigh Valley /i Gas * Mar B; 
storage, test, May 11-88; ■ Aug ;IO-89; coupling and 
joints • Mar21 ; • June ; coil and Baker stove ■ Dec 26-90 
Martin coupling J^ Gaz July 18-90 
McElrov system, test R Gax Apr (1-88 
North Western system, coupling and trap E News * Mar 30 

-89 \ RGau' Jan 27-88 
pENN. R., Ely E News * Nov IS, EI>is/ * Nov R fr* Enff • 
Dec -90 ; Williams' system, expt. R Gas Feb 24-88 ; con- 
tinuous • Mar 22-89 
Roberts' system, R Gaz • Apr 17-91 
Sewall contin. system, hose coupler E News " Nov 21-91 ; 

./eCas*Jan2(.V-88 
Williams' system, Penn. R., expt. R Gas Feb 24-88 
Indian State carriages, Rajah TAe Eng' Nov 4-92 
Inspection, Susque. Coal Co. £■ AVwj ■ Aug 17; Penn. R. • 
81-89 ; the Ionia A* Gas ' Apr ail-89 ; joint insp., com. re- 
port June 10-91 ; saloon. So, E. R. TA* £■«£-• Aug 14.21-91 
Interchange rules. M. C. B. report R Gns Apr 8-92 
Iron and steel, construction, steel plate and malleable iron in, 
M. C. B. report E News • June 14-90 ; steel stock car. inset • 
July 11-91 ; iron con., pros and cons, ed. May lS-92 ; iron 
dump frt.. No. R.. France R &• Eng • July -88 ; iron box. B. 
& O, " Dec -92 ; iron construction, Ettenger R Gas Nov 30 
-88j Am. steel tire-proof postal • Jan 4-89 ; Schoen pressed 
steel, inset* May 2;M>0: steel in car construction, Mar 27; 
Harvey steel box frt. ■ June -"i ; pressed steel and malleable 
iron con., com. report • 12-91 ; construction and design, 
Barnes* Jan "It; Lamont's steel " Feb 5; Harvey steel con- 
struction • 2« ; iron and steel box, Mex. R. • Aug -j-92. See 
also Cars, tube-frame 

I Lake Shore & Mich, So. standard pass. R Gas • Sep 11-92 
Lighting, electric, Leonard £"/ fwi' July 0-90, liauer, Jm 
92, Timmis EI Re-v Lond* Sep 11-91. do. £"/Ara Jar 
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Can, Lighting 

92, with storage (secondary) batteries, A. Brown El IVId • 
June 1-89, Bauer. June 11, Si Ivey storage battery syslem ' Dec 
31-92, Sartiaux £"«f ■ Oct 25-80 

E Arw!, systems, cost, ed, and cor. May 25; with storage 
(secondary) batteries, A. Brown, July 6-89; electric, Penn. 
R.. inset • Aug 2;i, do. Sartiaux. Nov 1-90 ; modem methods 
and ed. Mar ~, ", 14, comparative merits, various systems " Apr 
18,25 • May 2-,10 " Aug 15. 22. the Pintsch compressed gas 
system " 20 "Sep 5, 19. ad. oil lamps "Oct 10. 1", electric "Nov 
14, 21 ' Dec 5. 10-91, Mar iJ-'J(i, Apr 2, 9, and ed., 18, Ifl, 
Bauer. June 9-92 

InstC E electric, Sartiaux, abs. v 101 -1M>; Langdon, dis- 
cuss., inset • v IIW -91 ; An TtUgr v n -90 

RGaz electric, Timmis • May 18-88, ed.. Feb 8, Waite, 
Mar 1. Krost dry carburetter system, Penn. R. ■ June 7. elec. 
light car. Cumb. Val. " 21, eiec, Selden, Oct 25. elec. in .'\m. 
and Europe, Sartiaux. Nov 20-89, by power from the ajtles, 
an., Lond,. Brighton & So, Coast R. ■ Jan :(, Gibbs, • Feb 7, 
light and heat tender, Chic. Mil. & St. F. (full) • June 13. elec, 
Leonard. July 11; Frost carburetter tests • 18-90; Gibbs 
elec. (full) .Mar tS. (cost, various systems) cor. Aug 2!*-91 

London & S. W. works, Eastleigh, England, Eiig • July 2fl ; 
bogie composite * Aug J-93 

Lubrication, Hall E Ne-ws \ June 27-91 ; lubricants, English, 
and testing ff Gaz • Feb 14-90 

Mexican R. iron and steel boie R Gas ' Aug 5-92 

Painting, Master Car & Locom. Painter's Assoc, pro. R Gaz 
Sep 2l>-89. Sep l(»-90, Oct 2-91 ; M'Keon ScAm Sup Oct 
1-92 

Platform, Miller, and coupler patents ^i" S-" Eng ' Jan -88 

Portable partition E Newi ■ May 30-91 

Passesgek, Hoellenthal R., inset En^* Feb 27-91 ; Am. com- 
partment, Wagner Co. E News * June IH. special. World's 
cxhib., inset " Nov 17-93 ; Pullman vestibule sleeping R Gas 
• Nov 2:1-88, Pullman, imps. ■ Feb U; Farmers, with side 
entrance • Sep Id; Wagner compartment sleeping • Oct 31 ; 
Harris sleeping excursion 'Jeannette,' inset " Nov 28-90; 
Bissell 'Gould' platform and vestibule • Mar IS; (various 
roads) dimensions, Dec 30-92 ; Pullman train in England, ed 
The Eng Dec 14-88. See also Cahs. under names of R's. 
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CARS, REFRIGERATOR- WHEELS 



Cars, Refrigerator, Zimmerman aut. R Cat * Jan 20-88 ; the J 
Hanrahan"Oct3(K»I 

ReI'LACER, Reed's S •Vews * ]a.a ■lii-SV ; the Norwood ' S 
n-90 ; Hynes 7? Gas ' Jan 3-90. See also Bridges, f 
road, guards — rerailers 

Roofs, M. C. B, com. report /f Gas ' June 22-88 ; Woods, Feb | 
12-26-93 

SCHOEN pressed steel, inset ^ Gax " May 23-90 

Seat, Forney's Jf &• Eng» June -89 ; the Emmert R Gaz * Mar j 
23-88 

Service, Wattson R Oaa Jan 23-01 ; settlements, ed. Jan 29- 1 
92. See also Railroads, demurrage 

Signals, between pass., guards and engine driver, Urquhait, ,1 
inset /nj/ C (?• V 10(1-91 

Sill repairs and general averages E Nitvs Aug 1 1-92 

Sleepikg, discomforts of, ed- R Gaz Jan 3-90 

South Eastern, England, Am. for, inset Eng • Oct 30, 30 inset 
E Neivs • Oct 10 ; inspection saloon The Eng' Aug 1*, 21-91 

South Mahratta R., 3d class bogie TAeEngFeh 3-88; com- 
posite, inset • Mar 20-91 

Stock, steel, inset £ News • July !1-91 

Transfer str. Ann Arbor R Gaz ' Aug 10-92 

Trucks, electric El Rev Z<f«rf • July 11-90; spring tip, for' 
heavy rock E News • Oct 5-80 ; devices for side motion i 
Jan 17-01 ; standard frt., Harvey Steel Car Co. • June 
-92 ; Jewett metal R Gaz '"june 14 ; Rich. & Dan. R. • Sep 
13-80; Fox solid pressed steel pass., inset ■ June 0; safe^ 
chains, ed. Aug 15, fastening, proposed, lateral motion, ed. ■ 3S, 
ed. " 21), ed. • Sep 5; swing beam and rigid and flange wea 
wheels, discuss. 20, Nov 14, ed. Dec .'j-OO; radial, erron 
theory, ed, Feb 13; Barber roller bearing • 30; Fox solid 
pressed steel " Mar 2"; radius bars, length. Woods ■ May IB)' 
50,00O-lb. N. V. Cen. standard • June 5-91 

Tube frame, Jefferds, cor. Eng Feb 12-92. See also CARS, frt, 
tube frame 

Vestibule, Pullman sleeping-car R Gaz* Nov 23-88; How. 
ard's • Mar 27 ; Barr's, Chic. Mil. & SL P. • July 17-91 ; : " 
Bissell ' Gould ' platform • Mar 18-92 

Wheels, and rail sections proper relation, com. report (fulQ 
Am C £■ • V 19 -88 ; flat lopped rails and cyl.. Whittemores, 
com. final report, insets (very full) • v 21 -89; good and bad. 
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CARS, WHEELS -CAST IRON 



as 



Cars. Wheels 

report E A'ews May 10; crushing strength per sq. in,, ed. 26 
-8S ; worn, mileage of, Penn. R., diagram • Jan 12 ; and axles, 
condemning, Penn. R. rules, Mar 0; M. C. B, standards, Aug 
3-89; discuss. Feb 22; machined, N. V. Car. W. works, July 
12 • H1-90; sections. Griffin • June 27-»l ; cracked plates, 
cause ffull)» Oct 13-93 

/kj/ C ^ wear of tires and rails on curves, Helmholti, abs. 
V »3 -88, Ztit deitt Jng -88 

R b' Eng steel tired, new method " Feb, foundry plant, 
Whiting's • May. GritBn grinding machine " Dec -89; and 
axles, Aitken's ap. for rolling, pats. " Sep -90; guarantees, 
GrifBn, Sep-91 

^ Gflj axles and track, disc u.ss, Feb 17; Snow. 24, Peckham 
paper •24 • Mar -i; steel-tired and chilled, Mass. R- Cora's 
report. May 11 ; method of comparing cost, June 1; safe (cost 
tic), ed. May 'lh\ the contracting chill in wheel making, Barr 
• Dec 28 -88 ; cast iron chilled, and ed. Jan 11 ; tiat-topped 
rails and cyl. wheels, Whittemore " 25 ; 33-in. standard ' Mar, 
8; and rails, form of. report ■ May 17, June2S; cast iron, specs., 
M. C- B . report, July 5 ; contracting and non-contracting chills, 
discuss. Nov lr,-8»; chilled, form of contract for, Feb 14, 
Mar 21 , Whitii^ foundry plant • July 11-90; best diam., 
Porcher, Feb 27: imps., Griffin, Mar «; counter, Schilling's ■ 
20; sections and mechan. conditions. Griflin. June 12; rolling 
machine, Jones' • Oct 0-91 ; record, Barr, Oct 14-92,/ Assoc 

Sc Am Slip R. Hunt (full) ■ Aug 2, 9-00; best diam.. Por- 
cher, Mar 21-91 ; chilled iron and steel-tired, proper method 
of comparing cost, Swain Tech Q May -88; Peckham paper 
Tkt Eiig ' June 7-81>. See also LocoMS., driving wheel tires 
Window, Dc Kalb's ventilating Ji Gas • July 25-90 
Cartridge machinery Eng' Oct 10-99 
Casting, first made in Am., Woodbury E A'e-ws • Dec 1, Iron 

Age ' Dec 8-92 
Cast iron, aluminum in, Keep, ed. Etig Aug 31, 31 ; influence of 
al.. do., Mabery. Voice E Sr- Min • Aug 18. Sc Am Sup • Sep 
8-88; and steel, internal, stresses in, Kalakoutsky The Eng 
June 15-88 
Amekica.N foundry, notes. Keep Sc Am Sup June 10-88, In- 
dustries 
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, Lethaby (full) Sc Am Sufi * 



Cast iron. Artistic trea 

Aprl2-90. J Soe ArU Lond 
Manganese in. Keep (full) Am Mm ■ v 30 -»3 
Mechanical purposes, for. Deny, abs. Inst C E v92 -88, 

/ndm Soc Mul -87 
Phosphorus in, Keep Am Min • v 18 -90 
ROLLET process Eng • May 10-90 
Silicon in, Keep (full) Am Min ■ v 1" -SO, Ens ' Aug 2, 9, 23, 

30-89 ; and sulphur in. Turner. May 18-88 
Strength, resilience, tests and specs., ]. Johnson, discuss, (full), I 
insets Am C £" • v 10 -89. v 22 -90, abs. Inst C E\ 
-90, Ek£ • July 4-90, R Gaz • Sep 13-89; tests, Lania i| 
A»tM E'v\(i-SQ,n,-hQY>eQ -88. See also M A' 
strength; TEsrlNi; 
Stresses, internal, Kalakowlrky Sc Am Sup * Feb IS. 25-88* 1 
The Eng 
Castle, Henry J. I»sl C E v 107 -93 
Castle life in the middle ages, Blashfield Scri/mer's " Jar 
Catalogues, trade T/ic Eng Apr 27-88 
Cattle lairage, Woodside, Birkenhead Eng • May 20-92 ; pen I 

and shed, Great No. K. The Eng • Oct 28-92 
Cavendfsb, W. (Uuke of Devonshire) Inst C £ v 
Cellulose, or wood fibre, Sadllcr E InsI M^y, Sc Am Sufi Jaot t 

4-92 

CemeiitH, mortars and concretes, compressive strength and settle- 1 
meat of masonry, com. report, insets Am C E * v 18-88 ; hot f 
tests for Portland, Maclay, discuss., inset • Oct 27-92 ; testing, f 
strength of. Sondericker. Lanza, influence of sugar on, Parsons I 
Am M E ' V W, 9-88 ; cement rock and gypsum deposits in ] 
Buffalo. I'ohlman Am Min • 

Eng concrete, in seawater. Messent, report, Jan 27, sugar in. 
Parsons, 27 • Feb 3-88 ; grinding machinery and mill house • 
Jan 30; Porta works, Bremen ■ July 17; portland, tests, in 
Australia. Mons. cor, Oct 'J ; cement burning notes, 23; manuf. 
and util. of waste products, Taylor, cor. Nov 6 ; portland and 
concrete, Bamber, Carey, W. Smith. 2T, in harbor works, 27- 
91 ; concrete and masonry, cost E Mag July -91 

E&'Min and mortar permeability, Haupt, Apr 27: natural 
cements, Cluss, June l&-8n; portland, manuf. from slag ' May _ 
24-90 • Industries; relative value, Lameson, Remley £5* I 
Min Mar 7, Pop Sci Mar 
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CemeDts 

E Neivs econ. in composition of, I. Raker * Mar 10. and 
stone, crushing strength, do. June 23-88 ; permeability, Haupt, 
notes, Apr IJ ; portland. Austrian, testing, Aug If); raanuf., 
Grosclaude, Dec "-89; concrete beton. tensile strength of 
tests, May 1 "-90 ; imp. in clips for • Dec 20 ; does salt water 
increase strength of, tests, 20-90; testing, St, Louis water- 
works lab., S. Russell * Jan 3; hydr. lime. Roman, portland, 
Engler, A. Brown, Feb 7, 14; portland plant, Rochester, Eng- 
land, Neale " Mar 21 ; effect of salt in mixing, Powers, Nov 
21, microscopic tests, A. Brown, inset " 21-91 ; mortar and 
beton, sand and stone used for, Feret, Mar 2(1 ; concrete plant. 
Cascades canal • June 2; testing sieves, variations in, Sabin. 
30; the cement 'bacillus,' Michaclis, Oct 13; grips cushioning 
table • Dec 22-93 

E Ric cement industry, U. S. Mar 17: mortars, KuiehlinE, 
report, 24, 31, Apr 14, 21; strength, Baker, May 6; and mor- 
tars, antique and mod,, Cluss, Nov 17, 24, Dee 22-88 ; mor- 
tar vs. lime, Baker, Sep a7-90 ; Neate's grinding machinery ■ 
Feb 28 : concrete and masonry, cost, Chibas, Apr 1 1 ; portland, 
data. Brown, May 30 ; mortars and concretes, notes. Grant, 
Nov 28, Dec 12-91 ; permeability of, Haupt ^/«j/* Mar. do. 
and mortars, Hyde-Smith • Sep -89 

Inst C E abs., German testing rules v 91, influence of low 
temp., abrasion of, and mortars, Bohme. v 92, 92, compressive 
strength, prog. com. report v 93 -88, Deul Bauss -m,Jurnii! 
Min Si Peters Jan -88, Mitlhei! Berlin 87; slag-cement 
manuf,, Grosclaude, Isire manuf.. Gobin Inst C E v 08, 98 
-89, An Indus July 21, Ait Fonts v 17 -89; I'ozzolana. port- 
land and Roman, expls., Boelime Inst C E v 103 -IH, Mit 
teck Ver Berlin -90; manuf., use and testing, Bamber, dis- 
cuss, (very full), inspection, Carey, influence ' 
mortar and concrete, W. Smith, portland, beha\ 
Michaelis, at Havre Port, since 1S70, Quinetle fust C E 'v 107, 
107-93 ; natural and artif.. Griffin Pop .S./ June -90 

P Gaz use of, Burnett. Nov HI : portland mortars, decomposi- 
tion by seawater, Durand-Oaye. abs. Dec L'H-88 ; mortar, 
notes, Baker, Sep 12-90 ; mortars' tests, Gillmore, Sep 4-91 ; 
natural cement mortars' tests ■ Apr 1-02 

Sc Am Sup cement concrete, Lundie, Apr 28; from waste 
product lime. Rigby, June ItJ; mortar and beton manuf. ma- 
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Cemeots 

chine ■ May 12-88, Ren Indus; J Asioc E Socs ; portland J 
maouf. from slag Industries, iV Am Sup • May 31-OOj mag^ 1 
nesia, applic, Weber. May 1*!; portland and concrete, Bamber, 1 
Dec 10-91 

Soc Arts Mi'ss hydr.. natura.) and artif., comparative values, \ 
Cummings -88 i cohesive construe doa, hist, and theory, Gua»- 1 
tavino -90 ; strength testing, Sondericker Tech Q • Dec -ST * 

T/ie Eng tests at long dates, Lancaster. Apr ; hydr., chem. 
hardening of. Sep Ul, Oct 5 ; portland. mortars and decomposi- 
tion by seawaler, nurand-Oaye. Nov 9-88. An Pouts: and 
mortar, saccharine matter in. and on building in frost. Cromp- 
ton.cor.Jan 18, Feb 8; cement mills, overhead driven, Goreham 

• Oct 11. 11-89 ; manuf. plant, English • Sep art • Oct 10, Ifr- 
OO; Portland. Stoke's contin. cement making ap. * Jan 16; 
port, and concrete, Bamber, Carey, Nov 30; port., current fal- 
lacies concerning, ed, Dec lS-91 ; 'overbumt ' cement, Dec 2 
-92. See also Concrete 

Census counting and taking, Hollerith's electric tabulating ma- I 
chine and system (full) Ei Eng Nov 11-91, (full) El ;?«' • Jai 
20-89, Martin Tech Q Apr -92 ; a permanent department, 1 
Atkinson E Mag Dec -91. See also Counting ap. 

Centenarians Set Am Nov 10-88 

Centrifugal force, phenomena, Emery Cassier's Mar, do. Ptor't 
Mar, do. (full) Se Am Sup Feb 27-Oa ; and theory of propul- ^ 
sion, Vogt, cor. Eng May l-Wi; and the fly-wheel, Weight.,| 
man. cor. /? Gas • .Apr 22-9^ 

Centrifugal pumps. See Fvmps, centrifugal 
Ventilatoks. expts . NorrU (full) Am Min • v 20-92 

Chabot, Cyprien F IhsI )za -iW 

Cliains, Oury's weldless steel Eng • May 1-91 ; Triumph chaifll 
making machine (full) ■ Sep 30 -02; crane chain expts., Duttoaf 
E Newi • May 17-90; weldless steel R Gas • May 15, (ful^J 
Se Am Sup ' .Sep 12-91 

Cheever, IJyron \V,. Petlee Am -ifirt v 16 -88 

Cliemical Indus., Am., development of. Wyatt E &• Afin Jan 28 

• Feb 4 ■ Mar 3. 10 ■ .Apr 21, 2S, May 5 • 211-88 ; analysis, 
cause of discrepancy. Dudley, Dec 24-92 ; theory, prog., Fra- 
zer/^/yij/ Apr — June-91; notes • Jan -89 and files ; recent 
science, Kiopolkin IS'M Cent. Aug -92 ; prog, Sc Am SuP 
SepI&-8S; Internat. Congress, Nor 10-89; elements, genesis 



L 




Clipmical 

of. Vernon. Apr 5 ; research, new method, Gore (full) " Aug 2B, 
30-lM); Chem. Soc, Lond., pro. Apr 4, 11-91; Burgoyne's 
works The Eng Aug 2J-88 
Chemicals, I&81) E &• Min Jan 4-W>, Jan 3, 10, manuf. prog., 
Lunge, Apr 2.1-91 ; and market review. ISni, Jan 2-92. See 
also names. Soda nitrate, etc. 
Clieiilist, life work of a (Pasteur), Roscoe |full) Sc Am Sup IJec 

14-89 
ChemiHtrj', Watts' Dictionary of, bk., Lond, v 1 -HH : new basis 
for. T. Hunt. bk. review E &• Afin Jan 24-91 ; thermal, Four- 
eel Eng June 7-80 ; what engineering owes In chemistry, 
Griswold E Mag Nov -»3 ; common uses of the rare elements. 
Waller E &• Min May 2-91 ; synthetic, debt of medical and 
aan. science to, Sadtler F Inst Mar -89: notes F Inst tiles 
-8»-92. do. W. Smith -SV Am Sup Jan T-^'H. Feb 1 1 and files ; 
industrial prog. Jan 23; exam, questions. July 1H: teaching of, 
Michaud, Aug 20-92 ; Indus, prog. Am Chem J ; and allied 
industriesy iof CA^/w Indui. See also Alcohoi.; Alkali; 
Aluminum and alloys manuf; Ammonia; Blast futjiaces, 
chem. reactions; Butter, composition; Carbon bisulphide 
manuf: Colors; Uyes; Explosives; Fektilizers: Fluo- 
rine; Hydrogen; Index chem. literature; Lime sulphite 
fiber manuf; .Nitkates; Oxygen ; Pearls ; PKOTOGHAhKV ; 
Silk; So.*p; Stahch; Storage batteries; -Sugah: Sul- 
fHUR; Sl'lphuric acid; Tanning, etc. 
Acetone decomposition with bleaching powder, Orndorff .SV Am 

Sup Jan 2«-8» 
Alizaki.ve assistant preparation, Kendall Ttch Q May -88 
.iLKALF market, 1B8SI, review E fr* ,I/(b Jan I8-90 
Ammonia constai.ts, Strombeck F Inst • Dec -90 ; det. of heat 

of evap. of liquid, do. sup. June -91 
Aniisepsis and putrefaction, chem, of substances taking part in, 

J. Thomson Sc Am Sup .Mar ;j-n-88. Soc Arts Lend 
-Apples, chemical constituents Sc Am Sup July 12-90 
AksEnides, metallic, oxidation by elec. current, Frankel F Inst 

Dec -91 
Atomic weights, table Sc Am Sup May 23-91, Apr 2-92 
Azoiuide, new sodium salt (explosive) Sc Am Sup Jan 0-O2 
Bensol constitution, Noyes Tech Q Sep -87 
Benzyl cyanide condensation, Frost Tech Q May -89 
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itUimtiMtrff HioyHZSt, <ofig:ank|. Levi Teck Q May -90 
\UfHfAA'4tM^ iton in, Tcrne F Jnst Apr -02 
Bk/M*,^, %yKi:'tfiL heat, Strombeck F Jnst • Aug -92 
<,>i>M/<;m i» aM^ayin^^old buliioa, Whitehead F Inst Nov -91 
^'.AhY* Afi'tHiJh OlaiKus »ced analysis, WUcy Sc Am Sup Feb 

(Ai^hifH, de(>o»ition from carb. oxide gas, Elbers £" 6^ J//>r Nov 

22 IKI; l/UuJphidc, Wins Sc Am Sup • Novl7-»8; carb. 

;m id ((;iM lK|uid manuf. * June 21-i^l 
(Ai/hiK iioda lye te»ting Sc Am Sup Nov 23-89 
C'iii,(>M( iNNAMir acids, Mullikcn Tech Q July -91 
CllLfminKH In iMilution, elec. decomp. of Sc Am Sup Apr 20- 

00, Chfm TrJ 
('tfl.oKiNK, from magnesium chloride, Weldon-Pechiney proc., 

Drwwr Sc Am Sup Feb 25-88 ; liquid, Tutton, Nov29-90; 

riillmwllon in rlcclrolyzcd solutions, Norton Tech Q Dec -91 
('iM.oHoi'MfoHihi'. of phosphorus, new gas ScAm 6*1// Sep 5-91 
roioHiM. muttrt'M, (luantitative estimation of by absorption 

upritiu, l'.Utr!Mon (lull) .SV Am Sup * July 26-90,/^<?^ Chem 

(VANont'N irMUiual, new Sc Am Sufi Nov ^-QO^J Gas Ltg 

l>M<UA»« tUuilvHlw, Sinunul .sV Afn Sufi June 6-91 

lt«<h» tUUilvHi!*, linycr Finst Mar 02 

I' iKONoi, i^s, Mi'ldola .s'. Am Sup Apr ll>-00 

I'tMM^s lAiios, I hem. and bacteriolog>' of, Frankland Sc Am 

Snf^ • \h\ \K\ 015 

I' I roMUM »., \\\\\\ K\\ loimalion, Richanis /-Viij/ June -91 

\ ♦ vj t N u vj ^, «Oka)oi\)al, vompar. standard for. Lloyd Sc Am Sup 

\\\\\ i> Ol 
i^i \\ tK>\r A. «■%' A.'v^ Feb ^Jl Ol 

U\»*L v->*u An ul uew j;as X 'vit S\^ Ian U^91 

U\ ^v»,x^iiK\v\n, ,^^ ul Av luM^ ou ttjihc acKi, Talbot Teck (^^ July-91 

ii\ i»K\s i^i onk A'Ad \>r,»,v Avuls. ncw spec. grav. tables^ for, 

S\',^n,SkV\ >\v.\\y,>v.*v,-, ot Ai'x*. au^r.'iic w: o! c^axwsw Keiscr 
\. V /. -N.> ■ \,^^ *.>, •.x\1,u\:*a: v."i xvr^^'Tv.'^ oc platinum. 
\ >snW x\, a^ HS ; xwvwv,;-. we>:^'•> ji'.n*. o,MMften:ial qscs. 
N.Av V-' o«' . ^-A\ ."^i tH^ ,\\\ K s >vk^\l>».v.* t*.r ^',rae 11. July 
^ V,tv '^ >*?> ^^xv:a NkC^,sVKV Vx xs: r--- / ^' ,\pr-92. 
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Clieiuidtry, Index to literature of Angelic and Tiglit acids, 

1R42-1)2, Talbot (full) Tech Q Apr -«3 ; Butines and Halogen 

addition products. Noyes, Dec -88 
loDiKE absorbed by lard oil, Hames F InsI July -91 
IsoBUTYLENE, action of heal on, Xoyea Tech Q Feb -88 
Lactic acid, new industry Sc Am Sup July lS-01, Chem Tr / 
Lapachic acid, derivatives of, Hooker F /nil Jan -91 
Magnesium -ammonium phosphate, sol. m alcohol, Wakeman 

Tech GDec-8T 
MaN(!akese precip.as ammoaium mangan. phosphate, McKenna 

Tich Q Nov -90 
MiNEKAL waxes, literature of, review, Wurtz £" &• JIi'h Mar 14- 

28-91 

Naphthaline and benzol boiling points, Holman, Gleason 

Tech Q Oct -8« 
NiTKO-Benryl Hydroxy I amines, Burns, Grabfield Tech Q Dec 

-88 
Nitrogen, the fixation of, Fawsitt (full) Sc Am Sup • July 19- 

90 
Orthodichlorstilbene, Gilt Tec/i Q Oct -91 
OxvGES, extraction, Murray Eng Feb 7-90, atomic wt. Oct 7. 

ed. 28-92, Camp R ; industrial extraction and use E Sf Min 

• Mar 20-9O ; Parkinson proc. • Apr .■)0-92 ; manuf., mechan. 

appliances, Murray, insets, (full) /hsI ME* Jan -90 ; atomic 

wt. Keiser Sc Am Sup * Aug 18-88 ; Parkinson's gas proc. • 

June 11-02, Iron 
OVSTER shells analysis. L, Brown Sc Am Sup Mar 2-89, Am 

Ozokerite, Utah, Seal F fnsi Nov -90 

Palladium, electrolytic method as applied to, F. Smith /'/«j/ 
Sep -99 

Phosi'HORIC acid, iiurney, report Sc Am Sup July ; phosphor- 
ous oxide. Tutton, 2-93, Nature 

Potash, Payne, report F Inst Dec -92; yellow prussiate .Sc 
^mJm;* Aug 11-88 

Ptomaines, Luff Sc Am SuP May 12-88 

RoBiMA Pseudacacia bark, constituent and poisonous prin., 
Power-Cambier Sc Am Sup Mar 15, 22-90 

Salts, electrolytic dissoc. of det,, Noyts le,h Q Oct -91 

Silica, del. in silicates by fusion, Gilbert Tech Q Feb-90j sil- 
icates, igneous formation, Fibers E &'AIin June !3-88 
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Chemistry, Soda, bisulphite of. uses, C, Roihwell Sc Am Stt^A 
Dec 3-92 

Sodium and aluminum Sc Am Sup Sep 15-88, Eng. See also I 

Aluminum 
Stannic chloride volatility, Drown Teck Q • Apr -92 
Sulphides, oxidation of by elec. current, E. Smith J^ /nsf Aug>J 

-Wt, S/r Am Sup ' Dec 27-00, CAim A't-Uis 
SuLPHO<yanides, electrolysis of, Frankel F ln$t Feb -91 
Sulphuric acid and alkali manuf, prog. £'6-" Mia May 24-90( I 
and sulphurous manuf, Brit, alkali trade, notes (full) Apr 
18-01 ; manuf., Newbury Sc Am Sup Apr 27-89, Am Chem J 
J; sulphurous acid manuf. in Upper Silesia, Eilers Am Afim • 
V 20-92. See also Sulfhukic acid manuf. 
UiNTAHiTE, a rariety of Grahamite, Wurtz E &■ Min Aug 1(kI 



uses, E &■ Min June 8-» 
analysis (full) Sc Am Sup Nov 7-91 
weight, Morse Sc Am Sup • Aug 2i 



S«el 



Vas-auium, c 

VOLUMET 

Zinc, ato 

CfaeBB board and magic squares, Sturmer Sc Am Sup • Apr 27-89 

Chevreul, Michel E. (French chemist), por. E &• Min • Apr 20, 
por. Sc Am • 20-89 

Chicago, 111. Eag Oct 31; Columb. exhib.. Dredge, Dec 5, 12 
-90; as a seaport, maps • Feb 20; elec. lighting • June 10 
-91 ; engineering, Chaoute E &* Min Oct 18-90 

E A'cvs business growth, June 30-88 ; st. numbering plan. 
proposed, Nov Ki-SO; prog. May 3; July l!)-»0; in ISBI, 
stats. May -10-91 ; typhoid fever in, Sedgwick • Apr 21 ; drain- 
age canal • June 2,30; railroad terminal and harbor prob. 9; 
R. grade crossing question • July 21-92 

E Rec drainage. May 23-91 ; studies of the great west, C. 
Warner Jfarper's June -88, heart of Heads JV E Mag^ jxily 
-92 ; deepwater, nav. to Liverpool, L'orthell JfGat Mar C-91 ; 
harbor, ed. July 1.^-92 ; rapid transit for. Stottenburg Sc Am 
Sup • May 25-89; as a seaport • Mar 28-91 ; industries and 
district, Consular report Tie Eng Aug 10-88. See also 
Buildings, World's exhib; Exhibitions. U.S. Columbian: 
MuNic. eng; Pavements; Railroads, Chicago: Sewkrs; 
STKEtTS; TUNNELS ; WATER-woiks, etc, 

CliHl republic, ed. Eng Oct 25-89; notes, ed. E .\nvs 1 
-88 [ climatic phenomena, O'Brien Insl C E v 109-98 




CHIMNEYS -CHRONOMETER 73 

Obimneys, design of, C,a.\t .4 m .if £ v n -»0 ; area, empirical 
formula for, diag. £ A'ewi " Dec T-SO; workshop, Cordier. 
abs. Inst CEvm -80, £u/ Sar Min v 2 -88 ; stability of 
Loiom June -86, Feb -89 ; various Pwr ' Dec -00 ; tall, 
engineering Sc Am Dec 1-88; construction, various, table 
dimens. Sc Am Sufi Oct lfi-89, ludusfrits ; for power station 
St RJ* Mar-03. See also Electric light stations; Rail- 
roads, electric power stations; Wind pressure on chimneys 

Chicaco Auditorium bldg. cast iron smoke-staclt E Rtc • Mar 
7-91 

Clask Thread works. Kearney, N.J., 335-ft. E Ntws Nov 10 
88, Harrison, NJ, Locom May, repairing /'wr»May-90; 
great Sc Am Oct 20, The Eng Nov 30-88 

Cleckheaton disaster Eng ■ Apr l-»2 

Ckeusot, France, 27'.>-ft. wrt. iron, novel E JVews May 10-99 

Draft, Pcclet's treatment of. Webb, mechao. theory, formulas, 
tests, Kent (4 papers) Am M E v 11 -99, Thurston" v 12 
-»I, idiosyncrasies o£, Crane v ia-«2 

FAL.L River, Mass., tall R *• Eng " Apr -99, Gfiik Civil 

Halsbhi'Cke, Saxony, 453-ft. E Nears Mar 15-«l> ; Halsbrueck- 
ner works stack, Freiberg, Hueppiier, abs. list C E v IW-91, 
Oesl Berg Huelt v 30 -91 ; highest in world St Am Sup • 
Nov 30-89, The Eng * Apr 11-90 

Narkagansett Elec. Co., I'rov. R.I. El Rev sup • Aug 17-80, 
E Rec • June 20-91, 1'wr • Oct -S9. Henthorn Sc Am Sufi 
• Oct 31-91 

RocoURT. St. Quentin composite iron and brick factory, Guenol, 
abs. fnst C E v fi -88, Dingier -88. The Eng Ja.D .i-88 

St. Chamond, France, tall R &' Eng' July -91, Genie Civil 
China, mining in, Harris Eng Nov a3-8S ; from an eng. stand- 
point, Aug 19-02 ; and japan, trade, etc. The Eng Dec 7-88. 
See also Coal mines, China , North ; Mining, China 
I'blariiiatlon, Thies proc, of barrel, Egleston Si Am Sufi Sep 

»7-«9, ScA Jfinea Q 
Chittenden, Francis S. Inst CEv IW) -90 
Cholera, how guard against, Shrady E Mag Oct -02 
Chromium E Sf Afin Jan 3-91 
Chrunugruph, tuning-fork, precision in use of, Webb Flnst Sep 

-03 
Chronometer rales and how to use them at sea A>£-July 20, Nov 
30, Dec 28-88; ship's, hist, and development, Gardner (full) 
Sc Am Sufi • June ^'S-OO 




CHRONOPHOTOGRAPHT ~ CLEVELAND 



ChroDophotosnph J 5j Am Sm^ • M^r ±2. 2»-IM> 

rhublK Harry /«j/ CEvn SS 

Cillej, Wilixam H. tretnariEable caicer in Pern). Hodges E &• 
J/im Nov 1-90, AT Gas Oct I>-«9i» ^ Am Sm^ Nor 1^-S9, 
Nov :2^90 

Cinciniuitu Ohio Em^- ♦ Au? >-90 

I'ircle squatria^. histocy. Schatwrt ^- Am Sm^ Apr », May T-9S 

I'itie*. E Xfz. s, ^a^xts^ IS. S. juac lS9 : f<f fcc m ie s from com- 
panies pertorrsc!2^ public foactiocsw ed. Sep d>-90 ; anmbeiiiig 
ccuarr>- hocsesw :be :e=.-biock syrsceaL Bancrofc. Jan 51 : Am. 
Iaw:<: regniLJLtic^ caxarioa tor sc. cooscmctHXi and maintenance. 
Mxr ±1 : receipts inti expendirHires oc !♦)•> U. S. July -I: refuse 
disp«c!«sal ra Am. l> : social stassw oc Am. Sep l± : laying out 
xad juiditioQs :ix Dec i»?-01 ; 3ni*irc. ?ort in large. Steams. 
Feb iT. \[ir .V»:i 

E A,-: :own refuse destrjctxjc. Coiirina:toc. report ♦ Sep 15». 
i:i, Oc: i:< :i'\ Tec i:-H8 : E-^rx^cean. growth, a Feb ±1-91 : 
>:«fjLm heJLiinj: ot. Err^-ery ." Srs: yi xr SSz passw traffic in 
^re^t. Cr,x*s a J.£s ♦ L^ec :•*. '4^9:? ; growth ot pop- in Sc 
Jvt yiJs^^^-S^i recuse azc cArt'a:^? dtsrotsiL Foster S^Am 
S%^ • 'i:t i:'-^:J, 5.'»^-.- Euro re An. rassw traiisoortatioQ in. 
cor-sul rer. y: a," r'e'r. Miy -Ui. See xlso MrxiciFALeng; 
V A^ y V y N r^ : S f w y ■< ^ ;- r . ^ r s r rr^ ; W a rcR-worksw etc- 

I'icy er^*r-<;er^ ><e ENv-.NEyx>. cr.- 

I'ivil ;r7^*r.«nT^ See c;\."\yy5:\o. CviL 

i l:irke« rierry \V irt S y v i»< 9:? 

ilarke,\V .V, -v- •-.:<. 7cr .V >^ .'/. r ♦ I xie ii)^Sl 

1 hittsiuis, xud:l: ' r :u ' S-rs- / £" v .45-^$9, ^V Ak Sm& Feb 

i"l;*>s* vi"".er«e-s i-'O ^u^l-r.vjti tor Tf^cde. OjHoc E AVtij r>ec 1- 
.\ jLr>. .'rs / y '. ^-SS : j'.^cr^r.r^roc ct. O^ateiier t i^i 
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^-Ijlsjs. .r:s, . > _ \«.i IHK io. AsMoscL >£i:ss.. HoUis. 

i l;A\I%>n« >Tr.is, vcr ." > .'/.r ♦ \:.v -i -9:* 

1 le\el;diBiU« . >: :-x""^c :■::: -a^^. V,^r^. ."•" .^- --i , "liy i^?^-HH: St. 

x's i::d :«i-:iy:— "is ^r '•' ' >:-v • Oc: ^^« See jIsso Mcxic. 
;;^;i . !•' \ ' yxy N >;>:**• V \ •-• > r < ^ y r> . W vryx-wcrfcs. etc. 




CLIMATOLOGY- COAL 

Climatology. See Rainfall 

Clocks, elec, the Hammer El Eng " Aug 17-93; elee., Mayr- 
hofer's time system El Rm • July &-00; for equat. telesc, 
Lick observ. Eng • Aug IT-SS ; Conant's isochronal, Paris 
exhib. ' Sep 6-80 ; iron clock tower construction E Rec " Dec 
i)-00 ; first chronometer Locom Apr -00. See also Time, 
standard; Watchman's clock 
Cloisonne making, Japan Sc Am Sufi Feb ft-02 
Cloth dyeing, cleaning and bleach, ap. S,- Am Sup • Aug 11-88 
Cloth pressing machine. Nussey's Eng* Mari(-OI 
Clutches, hydr., Barney El Ret' • May 7-92 ; Brown's friction 
coupling El (JVif " Jan 13-89; Snyer's pulley The Eng\vAfi\ 
friction. Adams, Sep 7, Pardoe, cor. 21, cor. Oct 5-88, do. 
Edraeston's • Keb S ; spring friction, Megy, Aug 30-89 
Coal, trade, U. S. and miners' wages, 1S88, Ashburner Am Mitt v 
18-90 ; and coke. do.. U. S, production, stats. IHSl E Sr- Min 
June 16-88 ; stocks, prices, 1N88. Jan 12 ; U. S. produc. 1888, 
Ashburner, Mar H1-8J> : testing value of different, Kent, July 
li>-90, effic. (full) Oct 10-3! -O I; trade, 18SO-90, Jan 3; indus- 
try, cen. bull. Feb i\ ; produc. west of Miss, river. J. Jones, 
Apr 4-01 ; effic. det. of, Bunte, Sep :i4-02 ; world's production 
of, Swank E News Feb f-OO ; calorific value of. Denlecom, 
abs. ln$l C E \ l'i8-9a, Zeif dent htg. -91. culm J'lvr Sep 
-90; supply R Sr- Eng .May -8» ; business of Northwest 
R Can Nov 18 -93 ; how to analyze Tht Eng Apr 20-88 ; and 
gas trade of London, ed. Sep 20 ; duration of English supply, 
Halj, Nov 15-89 ; and labor, tables and ed, -May (I, H(-02 
Alabama, coal-lieliis, development and stats, of, Ashburner Am 
Min V 17-89; and iron industries. 1888, Phillips E ^ Min 
Jan 12-80, review do. Jan 'i ; coal-fields of, McCallen Sc Am 
Sup Jan 10-91. See also under CoAL mines 
Am. cannel, notes on, Macfarlane Am Min v 18-90 
Antrraciti^, small sizes, prep, and util. of, discuss. Am Min v 
20-02; wt. cu. ft. broken to market sizes, table E b" Min 
June 1-8,9 ; market review. I8dl. Jan 2-92 
Penn., Bemice basin, Sullivan Cty., notes, Claghorn Am Min 
• V 17-89 ; produc, J. Jones report, abs. E &' Min Jan 17- 
91 ; field of Pa., Wasmuth F Inst Feb -88, stratification, in- 
set • Nov -03 ; mine law. Pa. E df Min June 13-91 ; 
MiN'iNG, new method, proposed, Gresley * Aug 17-80, impor- 
tanceof tunnels and cross-cuts in, Wasmuth E /nst Feb ~8S 
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COAL, ANTHRACITE -HICHIOAN 
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Coal, Anthracite, Waste, util. by gasification in producers. Blan> | 
veil Am .Win v 20-»a ; Sheafer, cor. E 5- .I/i« Sep 22. Nov . 
3-88 ; 3D(I exhaustioa of supply .Sc Am Oct 6-8S 

Belgium Indus., ISfil. VValleyne E &• Min Jan 2: produc, 
Harze, a,bs. Insl C E v IDS -ft2. See also under CoAL mines 

Bituminous, pyrite in, Brown Am Min v in~88 ; mining, elec- 
tricity in. Sperry El Eng • July 0. (hill) El Rei' • July il. (full) 
El It'/rf" June3.i-92; in Pa., J.Jones E Sf Afin June 13-91 ; 
market review, 1891. Jan 2-»2 

Breaker. Urifton iron and machin.. Coxe, insets (very full) Am 
Min * V If-Ol ; separating and washing plant. Merry colls., 
inset Eng' t-'eb 13-91 ; plant at Carmaux, France E &• Min 
' Sep fl-90 ; separating and washing plant at Zoltem. Dort- 
mund. Cer. • July 2-92 

Bkiquette making in France E Sr" Jfin Aug 2-90 

Canada. Western, notes, Merritt Am jifiH v ie-»0 

China. North. Sec under Coal mines 

Choctaw coat-field, geol. of. Chance, insets Am A/in • v 18-00, 
E &• A/in • Dec 7-89 

Chute, Burnett & Clifton aut.. inset E .Ve-u/i • Dec 'iO-Ol 

Cleaning, ed. i'w^July 18-90. See also Coal washing 

Colorado, Northwestern region, Hewelt Am Afin v IT-S9; 
Col. Coal & Iron Co. report E ^ Min April 4-01 

CONVEYOKS, Cassier's • Apr -92 

Cutting, elec, mining machines in Ohio, Haseltine El fVfd* 
Nov28» Decs, 5-91 

Drifting machine, -Stanley's E Gr- Mitt • Sep "-89 

Fra.vce and Germany production, cost E &* A/in May 18-89 

Germa.ny, lignite deposits and indus. Eng * Mar -22 : and 
France, produc, cost E &' Min May 18-»» ; indus. Jan 31 i 
iron and steel produc, Ger. Empire, 31-91 

Illinois, fossil fuels of Comstock E &' Min July 9-87, cot. 
May 25-89 

Illinois, Ind., Mich, and Ohio products, '80. J. Jones E &• Afim ' 
June 27 91 

Kansas and Missouri, thin seams in. Winslow £ &• Min • Feb i 
13-92 

Kentucky, Western, coals and cokes. J. H. Allen A"i Miti v 
88; product, J. Jones, cen. bull. E Sr' Afin Aug 8-91 

Michigan. Ill, Ind. and Ohio products. 'Sfl, J. Jones E 6- Min 
June 27-91 ; New Buffalo coal. slaCion E A'enu * Nov lO-Ml 
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COAL, MINES -SCREENING 77 

Coal, Mines and mining, the Kaiping mine. North China. Kwang, 
SiUiman, photographing interior of a, Dewey, insets Am Min 
" V lil, l((-8« ; Prall mines, Tenti. C. & Iron Co., Ramsay, in- 
sets. Dotes on mining in Oregon, Norton * v If, lO-Ol ; elec. 
mining ap.. the Jeffrey Et Eng • Dec lO-OO, electricity in 
bitum. mining, Sperry • July (I, do. (full) El Rev • July 23, do 
ftull) Et Wld • June 25-92; elec. applies., Richart ■ Nov 28 

• Dec 6, 5-i>l; Belgium mining Eng Dec 12; miners past 
and present, cd. 111; mining in New So. Wales, 2(1-J>0; and iron 
ore mining, U. S., ed. Nov 27-Bl ; perils of mining. Norwood 
E Mag* Nov-ni 

E &' MiH mining machinery', Legg's ■ June 2; Belgium 
mining. Gresley ' Aug 4-88; fossil fuels of 111. Comstock, 
July 11-87, cor. May 2.'.; Cambria C. & Iron Co. mines, Johns- 
town, Pa., map ■ June fi-89; accidents in mines " Oct 2ri : 
I'ratt mines, Tenn. C. & Iron Cn., Ala., Ramsay •Nov22-00: 
safely in mining, Aug 1-ftI ; thin seams in Mo. a.nd Kan., 
Winslow ■ Feb l;!: mining, cost, ed- -Sep 11; .Mary L.ee mine. 
Ala , Mauchline. Dec a-»2 ; Nova Scotia mining, ed. E Xtws 
Dee 16-88 

tnst C E Walcher mining ap.. Grey, abs, v ft2 -88, null 
SocAfin V 1-87; 3230 ft. deep, near Charleroi, Lemay Insl 
C E \ 9i. Otnie Civil \ 12-88; Houssu mine. Helgium. shaft 
aiolting by Poetsch freezing proc. fust C E v \M -89, • Hull 
Soc Min V 2 -88 ; North China mines, Kinder Inst CE * v 
103-91; mechan. eng, of mines, Bainbridge. insets /«j/ ,V £' 

• July-»0; Ala. mines .V, .l», Sufi Sep 20-88; high ejtpio- 
sives in mines, cd. TA^ Eng Sepl2-1K); Cadeby mine pump- 
ing appliances, Chambers " Oct 21-92 

Missouri and Kansas, thin seams in, Winslow E &' Min * Feb 

13-92 
Montana coal-fields. Weed E &* Min • May 14, 21-92 
New South Wales, mining in Eng Dec 2fl-90 
Nova Scotia mining, ed. /: .Vfws Dec l"i-88 
Oregon, notes on mining in, Norton Am Min v ll)-9l 
Pesn., Cambria C. & Iron ore mines, Johnstown, map E &* Min 

•June 8-89 
PtER, iron, Norfolk & West. R., Va., Coe, discuss,, insets Am 

C £ • V 27 -92 
ScKEENtKG and washing, Commentiy, France E &• Mi'n 'July 

27, Gtnit Civil,- gyrating screen. Coxe & Salmon £ &' Min 

"Sep 21-89 
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COAI., SEAMS -COINS 



Coal, Seaus formation, Gresley E &* Sfin " Feb 2G-SS 
Shed roof, Burlington, Vt. E News • Mar 14-91 
Southern coal-fields, review. Phillips R &• Min Jan 4, 4-JMJ 
Steamers, Australian and eastern mail, Robertson, cor. The Eng 

Nov a-88 
Stocking and reloading, new method. Dodge Am ME 'v 0, do. 
Sc Am Sup * Mar 3~BS, Am Eng; storing, mod. methodsKj 
Milnor Cassia's • July -»3 ; trestle. Buffalo. Lehigh Val. R.T 
R Gass • Aug 8-90 
Stone, In lead blast furnace, Neill E &• Afin July 2n, Dwight,. J 

Aug8-»1, Am Min 
SUKVEVS in Westphalia, cost of, Werneke, abs Inst C £: v 98 | 

-88, .Uin Mark -88 
Tenn. C. Iron & R. Co. I'ratt mines, Ramsay, insets Am Min *\ 

V llJ-91; product, J. Jones, cen. bull. f&'J/iw Aug 8-91 
Tkxas coal-fields, Wertzel E S- Min Aug 2a-»0 
Tii'PLE at Dunlow, W. Va., Low E Neivs • Nov 3-92 
Tkansfer, .Mt. Carbon Co., Page, insel Am Min ■ v 17 -89 
Utah produc, 'afl, Ashbumer Am Min v lfl-88 
ViBGi.MA, So. West coal-field, Killebrew E &• Min Jan lS-89;: 

West Va. product, etc., J. Jones, ccn. bull. Aug 8-9t 
Washing plant. Merry colls., inset Eng ' Keb ia-91 ; at 7jA 

tern, near Dortmund, Cer. Jan 2Q, and sep, plant ■ July 2-9tf 
Washington Stale, measures of, Densnap E &• Min Augi^M 

91 ; coal-fields. Wood y^S- En^May -90 
Waste Commission, Pa. /■' /nst Oct -90 ; and remedies A' GaM^ 
Mar 1.V89 

Coast defence, ed. Eng Mar 2-88, railroads for, ed. May 10; | 

Fiske's elec. position finder ■ Nov 27-91 ; tactics of, Walford 1 

TAe Eng Jan 31 -9() \ and harbor, dual nature of / Mil Ser \ 

Inst May -OS. See also Mjlitahv eng. 

Coastguard boats for Roumanian Gov't. Tht Eng Nov 2. 3-88 | 

Covhrauc, John Init C E ^ lim -02 

Coddlugton. John G. T. Inst C £ v 104 -91 

Coglilao, John Imt C £" v 103 -91 

Cogswell, William B., por. E ^ Min • Oct 24-91 

Colietif Mendes, por. E Ne-ws ' June U-02 

Coils, metal, friction of, H. Shaw Sc Am Sup • Nov 1048. 

also Springs 

Coins, foreign, values E fr* Min Jan 4-90, Jan 10-91, E News 
Feb 10, 23-80. See also Mint reports 



COKE-COLUMNS 7» 

Coke, Richard G. Insl C Ev m -Hit 

Cokes, and coals, Western Kentucky, J. H. Allen Am Min v lO- 
88 ; the Bauer ovens Eng • June 30-90. The Ens Jan Ml>- 
88. E fir* Min • July 10, tlie Seraet-Solvay • Aug 0-9O ; pro- 
duc. in Pocahontas field, Va., Weeks, Sep 10; Hoffnian-Otto 
oven • Nov 5-93 ; indus., ulil. of bye-products, Teme F /ml 
■ Nov ~01 ; manuf. in Connellsville dist., Pa., Slebert Lehigh 
Er>gJiuTie-S» 

Cold, and mortality, Richardson Si: Am Sup Nov :il-01 ; storage, 
Velly's, Paris • Aug 30-90. See also Ice — REFRrcERATiNG 
machines 

College graduates. Munroe 7tc/i Q Feb -89 

Colors, a standard of Eng * May 29-91 ; spectra of various 
orders of, Crofl, Dec 111-93 ; oriEin of. Armstrong Sc Am Sup 
May 111-88; analysis method, Lovibond • June 7, sensation, 
Abney • U; and coloring. Church (full) Sep iV--ia-90, J Soc 
Arts Land; photometry, Abney Sc Am Sup Feb ^7, Mar 5: 
Lovibond's tintometer, Edridge-Green " 12; sense of color. 
Rutherford (full) Oct 22, Morton • 20-92. See also Light; 

MtSEHALS, colors 

Colorado, Aspen mt, geol. and mines of, Henach (full) Am Min 
• V 17 -89, do. mining district geol.. Newberry, v 18 -OO, do. 
ore deposits geol., Siver E S- Min • Mar 1". 24-88 ; Boulder 
Cty. interesting vein, phenoni. Farish Am Min ' v 19 -Ol ; 
lake in Col. desert E Xews Oct 3-91 J iron resources of, Chau- 
venei Am Min v 18: Leadville, Iron Hill, geol. and ore-depos- 
its. Blow, insets " v IS-OO; Red mt. mining dist. bedded ore 
deposits, Kedzie • v 16 -88, hot spring formations in, criticism 
i, Comstock V n -89, do. Ouray Cty. ore dsposits, 
18-90 

Coluiubin Republic, So, Am,, notes on, Randolph Am Min v 18 
-90 

CulUDibus. Christopher, Dunlop Arena Oct: monument Sc Am 
5w^»0ellB-02 

Columbian exhibition. World's. See Exhibitions, U. S. Colum- 

Coliunns. Am C E iron, expts., .Strobel, insets ■ v 18 -88, do. 

E Rtc Dec 3-87; Bess, steel bridge compression members, 
expts, on strength of, Dagron, insets Am C E ' v 20-89; 
strength, new formula, Du Bois, discuss., Inset • v 27 -92 
E Xiics strength, formulas, Johnson, Dec 22-88; high un- 




so 



COLUMNS- CONDER 



ColOtDtU 

braced wn. irao. Edisoo station. N.V. city * Majr !tO 01$' 
MCtioa*, cor. " Jan V : for heavy buildings. Deforth • ;(0 ; the 
Larimer steel ' July 2S-02; yellow pine poets, new formula. 
propoMd. Stanwood Te^A Q Apr -»2 

Com bunt ion, notes on. Chomienne R &• Eng Aug — Dec -91, 
Jan. Feb -02 ; of hydrogen and atomic wt. of oxygen. Keis«r 
Se Am Sup • Aug IS-SS. See also Fuel; Fir\aces 

Commerce, interaat. growth and Chic, cxhib.. e&. Eng Nov J- 
tt2 ; coRimerciai points of world, dbtaace between. taUe 
Ukigk Eng J Feb -89: evolution of, Hubbard Sc Am Smp 
May 21-03 

Companieit, corporate oi^anization, Hall £"/£ «f SeplT. Hct 22; 
El Htv Sep 20-00 ; English joint stock, formation oi E Sf 
Min Aug 17-89; promoters, trustee, obligations of (mining), 
Dunderberg case. Nov l-OO; public and state treatment of 
corporal ior.s. S.-ribner's 

CompaMS, French pocket.com pass, Bei^er Am Min • v 18 -90, 
E &• Min * Sep 14-80 ; hist., theorct. and practicaj. Wilson- 
llarker Sc Am Sufi June 1S-92 

Composing machinery. See Tvpe setting and composing ma- 
chines 

Compressed air. See Aife, compressed: Stheet railroads, com- 
pressed air mo. power 

Comptograph, Felfs Eng • Dec 25-91 

Concentrators, multiple ■ effet,' Hudson Sc Am Sufi " Aug 9- 
90, TAc Eng 

CODClusiODB, the uncertainly of, Mendenhall Sc Am Sufi Aug G 
-92, Science 

Concrete, beton. tensile strength, tests E News May 17: Carliu's 
mixer " July S-fH) ; notes on. Newman, bk., Spon, Land, and 
N. v., 1887 The Eng]M\'j 13-88. See also Cements, mortars 
and concretes 

Condensers, surface, Whitham .■(»/ d/'f v !> -88; vapor, a ut. 
reg. of injection water. Mcliride • v 12 -91 ; independent con- 
denser, Conover Cassier's " June ; and surface do. in Germany. 
Heinrich Pivr " Aug, and feed water heaters, do. • Oct ; con- 
densing water, continuous use " Dec -92 ; condensing water 
extraction ap. Se Am Sup • Aug 18-88. See also Engines, 
compound condensing ; Mahine engines 

Conder, Francis R. Insl C E v 100 -»0 
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Conicof rapli (instriiment). R. Harris Sc Am Sufi • Mar 8-00 
Conic sections, MacCord Sc Am Sufi • May 33-91, do., Rober- 

va]'» method of drawing langents • Nov 5-92 
CoQnecting rods and couplers, force of inertia. Klein F Inst * 
Sep* Oct -91. SeealsoEsGiNES— Locomotives, conn, rods 
Connor. Augustus S, W, /ml C EvW, -89 
Conquest, Alexander \V Inst C £ v 1 10 -93 
Consular and diplomatic reports, various countries, Tke £nff 

fUes -88-93 
Consumption (disease). Mays Sc Am Sufi Apr 7-88 
Oontravts, unreasonable, ed, En^ Aug 19; contractor's bids. 
rights of lowest bidder, law. Hellier, L. AUen E Mag Jan -92 
ControverS]-, the ethics of, Fishin Siribntr's Jan -89 
Conveyor, antifriction spiral The Eag ■ May 3-89 
Coode, John Am M E\U -92, Eng Mar 4-92 
Cook, George H.. Smock Am Mm v 18 -90, por, E Sf Min • 

OctS^E A'ira'»0ct5-89 
Cookery for worki rumen's wives. Underwood, report (full) Se Am 

Sufi ]^a i-ih-QO 
Copper, Am Min hydrometallurgy of, notes, Sterry Hunt v IC 
-88: assay, electrolytic, Glenn; deposits origin, cop. basin. 
Aril.. Blake • v 17, 17 -89 ; cop. glance occurrence north of 
L. Huron and structure of locality, Ives • v 18 -90; U. S. re- 
sources, Douglass • V It) -91 

Ei Eng produc. and price. Wells, Dec -89 ; electrolytic 
refining. Gore, Nov 10-90; eutraction, Hoepfuer's electrolytic 
proc. Dec 2-91 ; electro!, refining, Badt, June ir,-»3 

El Heii Lend voltameter, Anderson " Oct 19 ; contracts, Nov 
2-88; Elmore's Co. May 24, June 14-80 ; annealing, Cummins. 
Sep 5 ; electro-dep,, Fitz Gerald. Dec 5-90 ; Elmore's French 
'electriMlep. Co, Jan Hi, ed. 30. 30, Feb 0. Apr 17. 24-91, report. 
Jan 1. I, report, Apr 22, 2fl; tempered. Oct 28; Elmore Co's. 
report. Dec 30, 30-92 

Elltev tempered, tests, Eureka Co. Dec 2 7-90 ; electrolytic 
reBning, Badt (full) July B-92 

El Wtii sulphate, electrolysis in standardizing elec. instru- 
ments, Meikle ■ May 0-88; electrolytic refining, Gore, Nov 
23-90; U. S. produc, Jan 17-91 ; electrolytic refining, notes. 
Badt (full) June 25 ; etectro-metalliirKy of, Caiin • Sep U), 17-92 



82 



COPPER 



Copper 

Eng extraction proc. June 22 ; smelling. Am. methods, West- 
moreland, cor. Aug 10; Elmore depositing proc., ed. Nov 23- 
88; sjmdicate, Paris, ed. Mar 15-89; Calumet & Hecla 
mines and Tamarack, Aug 20 : L. Superior mines • Nov 7-00 ; 
smelting, basic linings in, Jan 10; Elmore's depositing proc. 30 
-91 ; region of Mich,. Phelps, insets E Mag • Oct -93 

E ^ Afin Quincy and Osceola mining Co. report, Mar 31 ; 
Tamarack mine, Mich., report (full) " Sep l."); crisis, Lawson, 
pph. review, l-'i ; Cal. & Hecla, profits of a great mine, 15; cop- 
nickel, Sudbury mines, Peters, '22 ; syndicate contract, Nov 3, 
24; United and Champion mines. New Zeal., Henrich " 17; 
Hampe's method of det. CujO, Dewey, Dec 1, correction, 8; 
Elmore electro-deposition for wire bars, 8-88, tube making 
proc. May l-8«, Aug 18-88, Aug 20-lM» • Mar 31, 21, Watt, 
cor. Apr 1B-»1 ; U. S. prodiic. 'S7 (full) Jan 7-88, review (full) 
Jan 12, Feb Id. Apr 7, 21. July 28; '88, Lewis report, Feb 2; 
Atlan, mines reports, Mar 23, corner, 33; Quincy mining Co. 
report, Apr 13, Santa F^, San Pedro mines, N. M.. Raunheim 
" 13 ; Ariz. Indus., Trippel, May 11 ; es. of by potassic cyanide, 
Brugman, 18; corner, relation between Comptoir D'Escompte 
and Soc. des Metaux, ^.l; Rio Tinio Co. report, aS, slats. July 
13; electrolytic det. by storage bat., Ferguson • Aug 24; Tama- 
rack mining Co., Mich., report • Sep 28-80 

E &• Afiii Indus, and market, '80 (full) Jan 4, 4 ; U. S.. Lond. 
mines produc. and consumption, 25; Quincy mining Co, report, 
.Mar 1 ; Coxheath mines, Cape Breton, N. S. " Apr 19; anneal- 
ing. Cummins, Aug 23; mining district of Mich, and its indus- 
tries (Cal. & Hec, etc.) • Sep 27 : Indus, of Houghton Cty, Oct 
4; Tamarack mining Co. report, 11, cor. 25; matte smelting, 
discuss,, Lang, Aug 2, Nov IQ; Boston & Mont. Consol. Cop. 
& Sil. mining Co. report, Nov 20 ; cupriferous pyrites treatment | 
at Huelva. Spain, Launay, Dec 27-90, An Mines v 18 

E df Afin produc, 1K1 (full) Jan 3, '8(1, Kirchoff. Oct 3 ; Atlan. ' 
mining Co, report, Mar 21 ; Alloue^ mining Co. report, 26 ; ' 
produc. 'BO and supplies of world. Apr 18 ; Elmore dep. proc.. 
Peck, cor, June 20; matte smelling in reverb, furnaces, Belle), 
July 18, CAd'n A'/rws June 2iJ; matte, Manlies' converter for, 
May 28 • Sep 12 ; Coxheath mines. Cape Breton, N. S, Oct lOj 
smelting, mod. Am. methods, Peters, bk. review, Dec 6, do. 1; 
of. Lang. 20-9t 



COPPER - COXON 

Copper 

E er' Mitt market '91, stats, (full) Jan 2 ; smelting reverb, fur- 
naces, es. of labor and material on, Peters • Ifl; cop. mining 
profits, ed. 23 ; cost of producing, ed. Feb 6 ; extraction, Sie- 
men's electrolytic proc. " Mar HI ; and spelter, world's produc. 
10; Hoepfuer's electrolytic proc, Eilers • Apr 30; trade under- 
standing, stats., ed. July 23 ; Asbio mines. Japan, Menzies, Aug 
fl; electrolytic refining:, notes. Dadt. 0; and silver. Boston & 
Mont, report, abs. Nov I0-O3 

£^Vi-aif production of world, 1810-'B8, Feb2-80; manut. by 
electro-dep., Elmore's Oct 1S-90, Feb 14, 21-91 ; tempered, Eu- 
reka Co's product, com. report F Inst Dec -90 ; ores, electroly- 
tic methods of reducing, Masson, aba. /«j/ C£ vlOS -03, j?<v 
Mines V 17 -02 ; produc. of world /? &* ^a^-July -91 

Sc Am Sup Elmore proc. July 27-89, EUctriciatt; elec- 
trolj'tic refining, working of, Gore, Sc Am Sufi June 13; re- 
sources of U. S., Douglass (full) Aug 1-91 ; Hoepfuer's elec- 
trolytic proc., Eilers " June 4-92 

The Eng anal, of ■ Jan 17, 24-90 ; smelting, basic proc. as 
applied to, JanO; Elmore dep. proc. (machine) " Mar 0-91. 
See also Metals 

Coral reefs and islands, Murray (full) Sc Am Sup June 15-89 

Corliss, George H., por. P-wr • Mar, The Eng Mar 23-88 

Corry, Alfred J. Insl f £ v 110 -93 

Cotton, culture in central Asia, Kittredge ■ Soc Arts Mass -89 ; 
fibre. Pray F Insl ' Oct -89; mills, elec. power transmission 
for, Woodbury El Ri-v Nov 12-92; the Sun mill, Bombay 
Tki Eng ■ Apr 3, 3-91 ; spinning mule, hist., Stadler .SV Am 
Si,p']3.a 17-91 

Cotton-seed oil, industrial applies, of, Grimshaw F Init Mar -89. 
See also Oils, cotton-seed 

Counter, Snelgrove's Eng • Nov 21-90 

Counting ap., Hollerith's elec, counting a nation by electricity 
(full) El £■«£■• Nov H-91, (full) El Rev • Jan 2it-89, Martin 
Ttch Q Apr -93. See also Census counting 

CowIeSi Eugene H., por. E &• Min " May 14. F Inst May. por. 
Sc Am Sup • Sep H>-92 

Cox, Samuel F. Init C £ v 92 -88 

Coxe, Eckley B„ Kent, por. Cassicr's ' Dec -92, por. E &* Min 
• June 27-91 

Coxon, Samuel B. Inst C £ v U2 -88 



B4 COY -CRANES 

Coy. Joseph P- Insl C £ v lin -92 

Crampton, Thomas R.. ed, Eiig Apr 27. fust C £" » 
Insl M E July, The Eng Apr 27-88 

Cranes and derricks. Am C E travelling, com pone ntiaJ trusses 
for Seaman, insets • v 23 -90; Am ME crane chains, experi- 
ences with, Dutton "v 11 -OO ; hydr. trav., r,raveB"v 12-91; 
trav. overhead elec, performance, Victorin • r 13 -OS, El WId 
Dec 10. IrcH Age Dec 8; Am., Suplee CassUr's • Apr • May; 
trav. elec, Leonard's control system El Eng' Dec 14-92 

Eng 12-ton sleam Goliath, inset * Jan 3 ; 10-ton locom. steam 
• July (i ; electricaHy worked, Anderson, Sep 14 ; 25-ton steam, 
Prince's Quay. HeKast har. ■ Nov 9; 20-ton overhead trav., 
Russell's • Dec 14-88; Whitaker's steam navi-y • Apr 26; . 
Paris exhih. • Sep 13-89; 100-ton, Bellasl • Jan 24; Mon 
overhead trav., Belgium • May 2 : 40-ton wharf • Sep 5 ; dredg- 
ing and grab, the Cockbum ■ Oct 3: 100-ton trav., Fairfield 
boiler works •24-00; oO-ton steam, fairbaim "June 5; locom. 
steam ■ Ifl: derrick, stresses in, Klliotl " July 10; 25-ton trav^ ' 
Carron foundry • Sep 4-91 ; Morgan's and lifting appliances ' 
"May 27-93 ; 

E Sf' ifiit hydr. trav.. Graves • Feb 7-91 ; E .Vca-s hydr, 
charging, inset, Feb 7 : derrick plant for Equit. building. Den* 
ver. Col. " Aug 22 ; the Crosby wrl. iran tubular " Nov 28-91 ; ' 
Titan, at Leixoes, Portugal • June 30-92 ; 0-ton trav., for ele- 
vated road erection ERec* Dec 17-87 

R Gas trav. and portable drills, etc.. So. R. of France • Jan 
13-88; 110-ton trav.. Morgan engine works (full) • June 20; 
hydr. trav., Graves, Nov 2I-90; pneu. • June 12; Ridgeway 
balanced steam hydr. • July 31 ; rope driven high speed • July 
10; for railroad uses, Clements • Aug 14-28-91 ; 100-ton dec, 
Baldwin locom works, Bates, inset ■ Jan 20; trav. elec, Shan 
" Mar 25-92 ; 10-ton trav. elec, Paris exhib. Sc Am Sup " , 
Sep 21-89 I 

The Eng 60-ton steam. Firming steel works, Feb 3; 160-ton , 
Irav,, Abouchoff steel works, St. Petersburg, Feb 17. 17; 15-toii 
derrick. Butter Bros, Mat 2; 12-ton hydr. wharf, 30: 2S-toa 
Fairbaim wharf, Apr C : :J-ton locom, sleam. Spanish R'b, Q ; 
trav., fiy rope, 20; lO-ton breakdown trav.. Indian State R.June 
1, 1 ; 25-ton trav., Penn, R. July 0, 13, 13 ; a5-ton portable steam, 
New Zealand Gov't. R's, 27; 20-ton trav. elec, working of, 
Anderson, Sep 14; block setting Hercules, Douglass harbor 



CRANES - CROSSTIBS 



Cranes 

works, Dec 14-88 ; 25.ton trav., Deptford elec. light station, 
Aug '2'3; 10-ton Irav. elec, Paris exhib. ;!0; Guyenet system. 
Sep 8-89 : crane posts, stresses in, cor. * Aug 29-»0 ♦ Feb 13 
-91 ; str, twin screw pontoon, Buarque de Macedo ■ Jan J 
-92. See also Dekkicks 

Crauk, crank pins securiag, method of inserting, Collins Aw M E 
• V ti -88 ; a suggested new form of. Palmer, cor, E Ke-ws ' 
Sep IS-90 ; transmission expts. Pv/r ' Sep -89 ; the Edwards 
Sc Am Sup • Apr U-88 ; cranks set on an angle • Oct 17-91 

Cream separator, the Alexandra cenlrif, Eag' May 1-91 

C'remation, prog- of, Cobb E Mag • July -93; Jenner Sl Am 
Sup July 28-88 ; of the dead, W. Clarke, May 3-»0 

Crematory furnace. Key's Eng " Mar 15-80; the Manchester 
crematorium (dead bodies disposal) *JuIyUt~91; crematory 
at Zurich. Geiser. abs, liisf C E \ \m -90, Sckiveii Bau2 • v 
U-89 

Crlmlnolngry researches, Aaron Sc Am Sup June 18-93 

Crookes, William, por. El Wld * Feb 7-91, por, Sc Am Sup • 
Apr 21-88, por. • Mar 1. 1-91, EUrfrician 

Crosby, Oscar T., por. El Wld • May :!l-9<t 

Crosland, William M. Inst C £" v 90 -no 

Cross. Charles R.. por. El Wld • Jan 3-01 
. Crosstlea, Railroad, life E Mag Apr -Ol ; in France E News 
Dec 14-89; consumption of forest supplies by railroads, 
Tratnran, table, Aug 30-90 ; preserving methods, Reed, Sep 
20-5M>, Sep 10-91 ; consumption, France, Mathieu, abs. Inst 
C £■ V 08 -89, Riv Ckcmins July -89 ; treatment, Austrian 
R's, Karplus R &* Eng Dec -88, Vitnna Zeit Eisen ; Ucs in 
India R Gaz Aug 23-89 
Metallic (full) E Sf Min ' Dec 20-88 ; steel, N.Y. elevated 
R's • Mar 2 : Aiken's hydr. machine • Nov ^-89 ; ed. Feb 7- 
91; steel " Aug 13-93 

E .Veu's steel, maintenance expenses on. Post, June 30-88 ; 
some Am. June 20; the Flower-Heller 'July 27; Z-iron, Bel- 
gium ■ Sep 7, report, 7 ; Mar Ifi, May 11, Nov 2.1-89 ; report. 
Aug 30-90 ; ■ standard ' steel " Feb 7 ; Servia, Apr 4 ; Belgian. 
July 18; Sandburg, Aug 22-91 ; Hartford steel tie and lOO-lb 
rail. N. V. Cen. R. • Mar 12-93 

Inst C E metal sleepers, economic value, Hohene^er, abs. 
V 91 -88. Org Forts EUen-%1\ value of pickling. Ribar 
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Crosstles, Metallic 

Inst C E\9\ -88, Zeit Ost Ing -8 7 ; steel, manuf., insepara- 1 
ble clip type, Bamber fitst C E'tlOS -02 ; France R Sr- Eng 

• June ; Mayer ■ Oct -8» ; Europe • May -90 

^ Gaz Hartford steel • Dec 7-88; elastic tie plate, Sand- 
berg's " Mar 8 "Apr 5-89; Pen a. experimental •Jiine6: the 
Boniano steel • Oct 17-90 ; Indian R's, June 5-91 ; Reece • 
Feb 10; N.Y. Cen. steel ■ July 22, manuf. of. Bamber • 22; 
Heindl steel, reports of use, Dec 23-93 

Sc Am Sup • May 30-90 ; Hartford steel • Feb 9-89, 
RRev; Indian State R. steel sleepers 7"(*tf fn^ Nov 30-88 ; 
Cabry do,. No. E. R. • Jan 4-89 

Crowe, William M. Inst C £ v 03 -88 

Crowds, weight of E Rec Dec 24-92 

Crusbing and amalgam, mill, the Crawford E &> Min ■ July !S->fl 
92. See also Disinteqratobs 

Cryolite mine, Greedand Sc Am Sup Mar 14-91 

Crystallization, IJveing Sc Am Sup • July 25-91, AmJ Scij!\ 
crystals Locom Mar -92 

Cuba, business opportunities, Chibas, insets E Mag * Nov -OSf J 
Havana, St. Jago trade in '87 The Eug Aug 3-88 

Culvert, Harlem arch E Newi • Apr 26-90. See also RaI 
ROAJ3S, culverts 

Cuody, John Inst C E v \m -92 

Cupola furnaces. See Blast furnaces ; Foundkies 

Curran, Henry B., por. E S^ Mitt • Dec 27-90 

Current meter observations. Miss, river, report F Inst Apr -i 

Curve ranger, Trotter's Sc Am Sup ■ Jan 11-90 • Dec 12-91, 
Eng, The Eng. See also Instruments ; Surveying 

Curves, the false elUpse, Wurtele Am C £ • v 24 -91 ; the loga- 
rithmic, practical uses, Cox E News * Aug 20-91 ; radii of 
curvature geometrically determined, MacCord(full) Jc^w Sup 
' Jan 5-10 " June 22 • July 13 • Aug 3-89 • Jan 11 • Oct 18- 
90, geomet. considered • Dec 10-02, instruments for drawing 

• Dec 28-89 • Mar 29 • July 12 • Sep 20-90 ■ Apr 4-01 • 
May U-92 

Cyclones, whirlwinds Sc Am Sup * Aug 11-88, Ea Nature. 

See also Storms -, Wind 
Cyclostyle duplicating ap., com. report F Inst Apr -I 

Dady, Jamsetjee N. Inst C E v S-2 -8S 





I Daft. Leo, por Et Wld 

] Dakota, black Hills, or 

I 17 -«9 



DAFT -DAMS, CASTLBWOOD 



deposits. Carpenter (full) Am Min • 



Dams, or high walls to resist the pressure of water. Fra 
cuss., insets Am C E • ^ \^ -«8 
E .\eu-s great, of world, inset • Jan 1. 7 ; high n 

theory of, Church, report • 14, do., F"teley. Feb 4, 11, det. of 
profile. MoHey " Aug 11. Francis, an error of theory, ed. ■ Nov 
IT.eanhern, how to build * 17, sluice gates '24, strains in. Fiagg. 
cor. • Dec S. curved. Church • 22-88 ; and reservoirs, state 
supervision of, ed. Aug :;4, 34-8J> ; carthern vs. masonry, Fol- 
lett, Jan 2, !>; flow of thick sheets of water over, Herschel • 
Nov 10-93 

E Rcc hillsides protection. Mahan " Dec i)-lM> ; earth and 
masonry for irrig. works. Follett, May 14, 'i>i ; back water from. 
July 1»; design of retaining walls. K. Allen, Nov 12 • 111-93 

F Inst compound dikes (stone), most econom. cross-section, 
d'Auria * June -88 ; notable (Irrig, in India), Barois, R &• 
Eng * Dec -93 ; masonry, design and construction. Wegmann. 
bk. The Eng Oct 20-88 ; dangerous, Sep t3~89. See also 
Canals; Earthwork; Harbor eng; Holland dikes; Ikri- 
GATiON, India; Rivkks; Reservoirs: WATER-works 

Athens, Ga., Ledlie E News • May 5-88 

Austin, Texas. Col. river E A'tics • July 11-91 ; Fanning, 
report, Fri/ell • Sep 20-03 

Beak Valley. Cal. See Dams, Sweetwater 

Beetaloo water-works. So, Australia, concrete Eiig ' July Z- 
91 ; Moncriefi E News • May 30 • Sep 111-91 ; R &• Eng ■ 
July -91 ! TAe Eng • May 8-91 

Beth1vI_ Ct., water-works, and filter bed, proposed E News * 
Mar 7-91 

Bhatgarh 1? &• Eng • Aug -92 

BiMCK Eagle Falls, Great Falls, MonL, Parker, discuss., insets 
Am CE*v27 -02 ; E Rtc • Oct S-92 

BoiHE river E News " Apr 2fl-m» 

Bl'tte City water-works, concrete masonry E News • Dec 15, 22 



^r-works, Mass., Stony Brook. Barbour E /fee • 



, Denver Water Storage 



, E A'evs • Mar 2-2 



HH DAMS, COPPER -QUAKER 

l>iimf«« ('oPi'RR-dams and floating caissons, R. Hunt E &* Min 

•July !», 2rt OO 
CoNKMAiUiii, Johnstown, Pa. The Ettg'^ June 21-89, E Rec 
CuoTON water-works, N. Y., Convent ave. gate-house E AVws * 

Sep I. 15 88; inset * Nov 15, 15-90; inset * June 2-92; 

Ftclcy report E Rec • Oct 18-90. See also Dams, Quaker 

l)ridgc, Sodom 
i.'l'KVl'i> VR. straight. Hell E Xews Mar 31 ; strains in. Church, 

cor, • Dec 1. cor. • 28-88; cor. Aug 10; masonry, strains in, 

Martin, cor. Sep 27-m> 
Davis I». movable. Dhio river, Pitts., Pa. Sc Am Sup * Aug 1-91 
DrNVKR, Col , Citizen's water Co., large, n E Xews Sep 20-90. 

Sec rtUo Dams, Castlewo^ni 
Km; I isn. Sierra Co.. Cal.. destroyed E Xews • July 6-89 
Ko» voM. Am. river, Cal. E Xncs • Oct 17-91, R 5- ^'w^* July 

H\U YOKi-, M,is5„ Whitinj* st. E X<^*s • Sep 0-9O 

KlN^;svoN*s tUutin): scv>unng /fwc* ^^^^ 20-88 

KiKK x\>HHie« /* A".^ J • Apr 28 92 

I.WVKVNCK, Mcrrinuc ri\-er. Hale E Rec • .May 4-89,/.-/ jjtv 

I \ >«nrK. IVnn,. inset .-* AVc.,*- • Sep 5 Ol 

Mo\ \n; V, l\vhct*s vlV.::^ .v .,'«r O**-* ♦ Mav 24-90, Genie Civil 

Sec aXo D \v>s Dax's Is. 
M; NKtNv; M vAo; .■ aV, • Mar< tW 
\i->n Ur,;r,>«NK \xa:c: «\vi^s. x K-.ubN>*,Sv Hill, oc*". E Xra:s ♦ 

\u F NAr.j^cv ."• A**:. ^ Sep iT Ut^ 

X^NK-; Ni ? ; .\ \ : . A \\"> \\i,; J^•v^ y .^>r. . • Se^r :?»:*-4K> 

Vi^fcr; X vs T *Aro*^\vi.:k K ', .'•' A. •::.,• ♦ Jutw :-8d 

>V.v^v .-vo. \ \ \vv r: :• ^^^x, • Vaa :T-1;IIK ><* also 



« 



> 



•.Vx *V"sr'>\v-. 









X .^^x <* "vo '^ AvV •i.v »\vs^^ ,-*.-\Tscn}rrTy: «. ii::rtsaoer:- 
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DAMS, KESERVOIR - DELTA 80 

Dams, Reservoir, safety of, Kresnik E Sf Min ' Marl-OO, 

iHsiCE; rock fiil, ell. E Afe^j July 28, Aug 11, and Schuyler, 

cor Sep 22-88; and Conn. law. ed. Aug 24-80; European. 

Kresnik, Mar 15; Apr 12; measures for safety of. do. May 

HI; and embankments for water-works, inset " June iX-VtVt. 

See also Reservoirs; WATEn-works 
Sodom, Croton, N. Y. water-works, n E JV-fvit • Dec 1-88 ; Oct 

2i-»0 ; .Si: Am Sup • Jan 5-8» 
South Fork resenoir failure, cause, com. report, discuss, (very 

full), insets Am CE • \ 24 -»1 ; Eig ' June 7-80; and 

Johnstown disss ler £■ AVwj" June lu-8»; com. repon E Rec 

• Aug 29 • Sep 5-lH-Ol 
Sweetwater, San Diego Bay, construction, Schuyler, discuss., 

insets Am f^ • vll) -88; and Bear Valley, do. E News • 

Apr T, K. BrowD (Redlands, Cal.) " June a3. Schuyler " Oct 27- 

88 ; Nov 2a, 30-89 ; Schuyler, abs. Inst CE\ 07-89 
Tansa, Bombay water-works, inset Eng " Apr2(l; E News • 

June 30-92 ; E Rec • Dec 11)-91 
VVRNWv lake masonry. Liverpool water-works £■ AVa/j Dec 2))- 

88 ; and ed. " Aug 18-93 ! R ij-* Eng • Jan -89, IndustrUs; 

The Eng* June 27-90 
Walnut Grove, Ariz., disaster E ^ Afin • Mar i-OO ; E News 

Sep 22 • Oct 20, Nov 3-88 ; • Mar S-(M) 
WATER-works, of U. S., (list) E Ne-!vs June 15-89. See also 

Reservoirs : WATER-works 
Westphalia, Verse river, proposed, inset The Eng ' Feb 1 8 

-89 
Daniel, John, por. E 6^ Mitt • Feb 28-91 
Dnvenporti Thomas, (inventor elec. motor), Pope, por. El Eng 

Jan 7; some cor, £/ H-'/rfApr25; Si R J* Apt -91 
Datidson, Robert, por. El Wld • June 20-91 
Davy, Humphrey EngjAa 8-22, Feb 13-03 
Day, David T., por. E &• Afiu • May 23-91 
Deatb. -Mitchell S( Am Sup Oct 15-92, Nat Sci; origin of, 

Gardiner Tech {2 July -91 
Dean, John. por. E &- Min • Dec 20-90 
Debts, county, of U. S., digram E AVwj • Sep 0-90 
De Camp, Edward F., por. E &■ Afin ' Sep 12-91 
Decortic-atiug machinery The Eng* Dec 27-89 
De Lamnr, J. R., por. E &• Afin ■ Sep 5-01 
Delta metal. E News July 2li~90 
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I, Rorr M. /*!/ r f * n -ss 

I>enkr> Kobcn/u/ CEnts -80 

DCMir. WHE» tiUp bmUtn bk. > £*<«■)» S-89 

I>«attotlT, Bcckanca aC S«cet Cui»r'« Nor -•£ 

D«wrCa,AB.Sabn.-Valkro< Death ' £j»« Jaa -•! ; 
of the euth. Jam» (Ml) & v<w Smf Jamt SS-«» 

DcrviAs, b^dr. aad stcWM. Brown Bras, fvf • Apr I8-90; 
ttnmt% ift. Effioa • Jalr I0-91 ; Wdr. botsL H- M. S. Vslcau 
• NOTie-9a; derrick ptat far Eqnh. b<dldii>s. Denver. CoL 
ENemi ' Aug 23-91; l&too. Batter Bras. HUSag^Mar^ 
88. SeeaboCuxes I 

I>eTeMhfre, Doke of CW. Carcodtsfa) />j/ C E x la: -ftS | 

Dfamond mhung and iadiBtry. etc potishing £«f • Feb 8-80; 
washii^ machiaer; ■ Apr 2G-00; Kimbciiej static So. Africa, 
Sep 4-01, repon Dec :!3-&2. do.. Stmcstreet £ Mae * A^ 
-91, do. E &* Min Sep 10. discor. Thorbum, Oct 34-91 ; 
KJroberier indus.. Cfaunchill, P^ Sd ' Aog -OS ; mints, 
Africa Sc Am Sup ' .Aug 22-»l ; the De Beers mine T/ie Eng 
Augn-88. See al»o Gems 

DIbblee. Frederick L. Inst C EsVl -89 

Dick, Charies Tnst C E v n -88 

nickf IiHOn. George C. Am CE v20 -93 

I>l«;tfonary. See Century diciioaanr 

X>lett proper, for hot weather, Davies Pop .Si? July -9S 

Dikes, Holland, notes. Starling, discuss., map. insets (very full) 
Am CE »\2G-9S, do, /f Gat Nov 11-92 ; compound (stoncj, 
most economical cross-section of, d'.Auria F Imt * June -88< 
See also Canals ; Dams; Resekvoihs: Rivers, etc. 

Dirks. Justus Jnsl CE v»2 -88 

I>isaHtcnt, in Aug.. ed. E .\'ews .Sep 8-88 ; great, earthquakes, 
floods, etc., ed. July tl-89. See also Bridge accidents ; Boil- 
EK explosions; Fi.oon.s; Steamers; Railkoads. accidents, 

Discoveries, great, of past sixty years Locom Sep-Nov -80 
Disinfecting ap.. Koch, abs. Inst C iT v 00 -89, • Bui Soc Mul 

-88 ! Sc Am Sup • June 3(1-88. Tie Eug 
Disintegrator, the devil Eng * Aug 10-88; trials The Eng ■ 

June 27-90. See also Crushing, Grinding 
Disk, hollow cast iron, strains in. Leverieh Am C E *v 19-88 
Divldlnif engine, 40,000 lioea to the inch, Rowland E Ne-uis Feb 

18 88 



DIVING- DOCKS, LIVERPOOL 

Diving boats Eng Mar 16, Apr 5-89; Slove's diving dress" 

Mar28-*M> 
DLxOD, John Ettg Feb «-9l, Inst C £ w lOi -01 
Docks, Auckland. N. Z., calliope graving, Swainson /Hsr C E v 
101-90 
Barry, works, J. Robinson Eng Apr I1-90, hydr. macliinery 
and mode of tipping coal, discuss., insets /ns/ C E 'viOl -90 
Bombay graving, proposed Eng' May 18-88 
Bristol The Eng • Oct l4-9a 

Broadside dock slip, tor ships Sc Am Sup * Aug 8-91 
Brooklyn Navy Yard dry-dock, Simpson Eng " Aug 22, R Sf 

£«f June-90 
Cardiff schemes, Bute dock, map T/ie Eng * Dec 9-92 
Chatham The Eng* ]\i\y2i-9\ 
Cuba, crib for Signa Iron Co, E jVews • Apr 0-92 
DHV^Iocks, of world R &• Eng Aug -89 ; Wivenhoe Tfir Eng 

• Feb 2l-»0. See also Docks, names of places 
EsQciMALT, Brit. Columbia, inset Eng* July 20, inset • 27-88 
Floating, and pontoon, Taylor Eng * Aug lo, do. Sc Am Sup 

'July 7-88; offshore. Hamburg • May 10-89, do. TheEng' 

Mar n-92 ; Limerick, steel gates. Hall E Rec Apr lO-OO, do. 

[ntt CEvSn -8» 
Glasgow harbor Eng* Aug a-89 ; the Cessnocit E .Vews June 

2-92 
Graving Eng Nov 18-92, Inst C E. See also Docks, names 

of places 
Halifax. Nova Scotia, graving The Eng • Feb 28-»0 
Hamhurg floating offshore Eng' May 10-89, The Eng ' Mar 

11-92 
Havre port dry-dock E Rec ■ Dec 3-87, ' Genie Civil ; Bellot 

dock, Desprei. abs. Inst C Jt v iOl -90, An Fonts " v 17-89 
Hull. Alexandra, Hnrtzig Eng Feb 10, discuss., inset Imi C E 

• V 02 -88 

India, East & West, arbitration Eng Dec 28-88 
League Island dry-dock E A'eTcs ■ Mar 14-91 
Limerick, floalinu, gates. Hall E Rec Apr 10-90, Inst C £■ v B7 

-89; failure of walls and methods for reconstruction, Hall, 

inset • 103-91 
Ljverpool. port and Mersey river, dredging Eng * May -30 " 

June (J; Lyster, Jan 17. extensions, discuss., insets {very full) 

insiC E • vlOO -90; Mersey estate Inst M E July -91 
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Docks, fttARE Island, Cal., dry-dock E Rec ' Feb 13-«2 
Marquette, Mich., ore dock, Duluth, So, Shore & Allan. R. 

£ Cr' Afin • Jan 10-^4-91 
Nkw York dock walls E Jfec • Sep 3, Oct 1-93 
POHTSMOUTH dockyard E>ig July 29 • Aug 5. 5, lifting ap.. Cor- 
ner, 20-03 
Preston- scheme, ed. The Eng )\Mt 20-88 
PuoET Sound, Wash., U.S. Naval station, inset E Xeu.-s May 

10-02 
Sas Francisco dry-dock, hydr., Union Iron works Ji Gaz ' Nov 

27-91 
SOUTHAMPTOX tidal Eag ' Sep 12, inset TAe Eng • July 2S 
-OO 
Dumestic motive power by atmos. exhaustion, Dolllus, abs. Inst 
CE \03 -88, Bui Soc Mul -88 ; motors worked by rarefied 
air. Bourdenoot, abs, v fift-89, CompI r Feb 1-89 
l>oIIvo-Dobrowolsky, Michael Von, por. El iVld' Mar 19-92 
Doni Pedro, ex-Emperor of Brazil /ns( C £" v 108 -93 
DouirlBttS, Archibald Bryce- Tie Eng Apr lO-Ol 
DovetnilH, holding power of. Poe. report E A'ews " Dec 20-00 
rtownes, Charles C. Inst CE v 0-2-88 
Downing, Samuel F. /ns/ C E\ lOH -92 
Dralnag'e, tables, C. Johnson E Ne-ws May 5, 12-88 ; blunders, 
Webster E Rec • Dec 10, 24-92; hints. Chandler Tech Q 
Dec -88. See also Sewerakk 
Charleston-, S. C, tidal E Netvs Oct 25-90 
Chicago, drainage canal E Ne-ws ■ June 2, 30-03 ; E Rec May 

23-01 
Fens and lowlands, by gravitation and steam power, Wheeler, 

bk., Spon, Lond- -88 
House, domestic and water supply. Hartford E Rec • Apr 2, 16- 

92 ; Chandler Sc Am Sup Jan 20-89. Ttch Q 
Lough Erne, Price, discuss,, inset (full) /hs/ C ZT • v 101 -^90 
Kankakee marsh. Chic, canal E Netvs • Nov 3. 3-03 
Mexico. Valley of, Chism, map E &• Min • Dec a, 15, 22-88, 
map E News " Aug 10-80; City of Mex., hist, sketch. Noll 
E Rec Mar 10-80 ; Val, Sc Am Sup • Aug 10, map The Eng 
* June 28-80 
WiESBADEN-Essen-Halle, abs. Inst C E v SMi -89, Deut Vicr 
Ges -80 
Praw-bridges, See Bridges, draw-bric^es 
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Drawing, section lining, standard. Van Vleci< Am ME * v 9- 
88; Holman Cassier's ' Sep -W3 ; drawing.board, vertical 
Eh£ • Jan 13, do. Vorths E Ni~ws Apr 7-88 ; section-liner 
and scale divider, Bolh's • Oct 12~8»; T square. Deane's 
adjustable • Sep 13-90 ; essentials of mechar^ical drawing, 
Forney (very full) R Sr- Eng ' Mar - • Dec -90 -Jan - • Dec 
-91 ■ Jan -92 ; as a means of education, Ablett Sc Am Sup 
July 7-88; simple method (artisticj, Jacquot ■ Mar L'H-»0. 
See also Isstrumests, curve rule 
Dredge, James. Wiley, por. Canter's ' Feb -92 
Dreilgers and excavators, Panama catial, Williams, insets Am 
CE • V 111-88; steam excavs., Clements Am M E v9-88; 
Bennett elec. and amalgamator /;'/ /{cv * May 23-91 

Eng double-ladder, Swansea harbor, inset • July 13; fric- 
tional gear for, Griffith " Aug 24 ; ■ Kuphus ' hopper, Bombay 
Port, inset • Uec 7-88 ; hopper suction ■ Libana,' Port of 
Libau, inset • Jan II ; shore delivery lor lake Copais • Feb I ; 
dredgiag cost, Apr 2((-89 ; sand pumping. Mersey bar, ed. 
Apr II, and docks ' May:» • June 6 ; Cockbum crane and 
grab • Oct 3-90 ; for excav. gold-bearing nver beds ■ Jan it ; 
steam crane excav., Weser river imp. works ■ Id; dredging 
and amalgam, plant, inset " Mar 27; Manchester canal soil 
transporter, inset • July 24-91 ; floating elevator, transforma- 
tion • Aug 19; Jupiter twin screw suction pump " Sep 30-93 

E J\'ews Panama canal plant " Aug 18, MS ; French suction, 
Vemandon " Nov 10-88; English, cost of. May II; Lobnit^t 
rock • Jan 2fi, work of • Oct 10-89 : German stone " Aug III- 
ftO; Man. canal soil transporter, Sep 5-91 ; ap. for N. V. 
harbor, Edwards, inset ' Mar 19; the Booth pump ■ 2i(: trestle 
filling, N. Or. & N. E. R. • Aug 4; dredging on Pae, coast, 
Miller, 4 " 11-92 ; Lobnitz rock, removal under water without 
explosives £■ Ute • Oct 12-89 ; four-screw hopper. Walker • Feb 
13-92, do. inset Inst C E • \ IHI -92 ; the von Schmidt, Hig- 
gins, inset "v 104-91 ;hydr., N. Y. harbor /^ t;iiff Aug 28-91 ; 
Jandin's hydro-pneu, jointed conduit Sc Ant .Sup ' M ar 0-89 
TJte £ng dredging machinery, subaqueous rock, Suez canal. 
Mar 9 ; combined traction engine, crane and excav. :10 ; hopper, 
Glasgow exhib. Sep 7, 7-88 ; Wilson's single chain grab * Nov 
28-90 ; hopper, for New So. Wales, inset * Apr S ; sand pump, 
Thyboron, inset • Sep 10-92. See also under Canals ; Hah- 
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Drexel Institute, Phila., Depew E MagYtih -93 

Drifting tests, autographic, Goodman Inst C E 'v 92-88 

Drills and drilling, electricminingf/M^/rf" Dec 12; Simplex twist- 
dtilj grinder E»g ' Nov 8-91 ; Ingersoll-Sergeant. air valve 
£ News • Sep 27-90; Ainly-Oakes square hole drilling ma- 
chinery, inset » June 20, inset* -il: Edison elec. percussion, 
May li!-01 " Aug 1X> : Schutlter contin. acting ratchet • Oct 6- 
92;rock,triaU,Carbmt, insets (full) /«J/ /!/■£: 'Mar; Hawks- 
worth stay-bolt R Gas * May 29-91 ; Edmeston grinding 
machinery The Eng k^r 21-%%. See also Rock drills 

Driven wells. See Wklls 

Dry-docks. See Docks, dry-docks, etc. 

Drying ap. in vacuo, Passbui^ Eng • June 28-89, insets Inst 
ME* May -89, Sc Am Sup ' Apr 1H-00 

Dul>lin, port and works. Griffith, insets /iis/ ,1/ E • July -88 

Dulutli, Minn,, sts., pavements, sewers and drainage £ A'tu/t ■ 
Feb 14-91 

Duncan, Louis, por. E/ IVlii' Apr 5-90 

Duncan, Robert TAe Eiig ]-a\y 12-80 

Duncnu, Thomas Inst CEv 110-92 

Du Port (Bey), William J. //ut CEv 106-91 

Duodecimals, Halliday TAe Eng Mar 1-89 

Dust, (means of excluding) and fresh air, Teale Pafi Sd June 
-92 ; number of particles in atmos., Aitken Sc -■hii Sup Apr 7 
-88; atmospheric, Marcet. June 21-99; spectroscopic prop- 
erties, Liveing • Feb 14-91 ; Mcl'herson, Jan 2-92 ; Prini 
dust collector TAg EngM^y ll-SS 

Dye-houses, ventilation of Locoiii Dec -88 

Dye» and dyeing, a revolution in dyeing, Chase F Inst Nov, Dec 
-JW ; and photographic printing, diarotype proc, Carbutt, 
June -91 ; dyes, coal-tar or aniline Chem TrJ. Sc Am Sup 
May n, fast and fugitive. Hummel (full) July 11, 18-91, Jan 30 
-92, Soc Arts Land; lactic acid and lactates in textile color- 
ing, Norton Ttc/i Q Nov -90. See also Chemistry ; Colors ; 
Indigo, etc. 

Dyewood extracts, notes, Siebold Sc Am Sup Aug 17-89 

Dynamics, a question of, Dewey, ed. E Neivs • June 23-88 i 
dynamic possibilities, ed. Sep tI>-92 ; practical illustrations of, 
Greenhill The Eng Sep 13, 37 • Oct 23 • Nov 8. 22, Dec 6, 20, 
27-89, problems in. Jan 31, solution, Apr 4; nomenclature 
com., Brit. Assoc, pro. Augl5, 22-90; of gravity, Preston, cor. 





DYNAMICS - DYNAMOS 

Djrnamics 

Apr 10-91. See also PHYSICS, Dynamics, bk,, Fessenden, 
Lond. -92 

Dynamite shells, ed. A'n^ Nov ltt-S8. See also Explosives; 
CusNERY and armor 

Dfnaiuoinet«rs, transmitting, loss in by friction, S. Webber 
Am M E'y 10-89 ; aul. absorption, Alden • v 11 -90 ; belt 
dyn.. Watt v 12 -91 ; measurement of power. Gray, variable 
speed power transmission, Spaulding " v 13, 13 -93, Iron Age 

• Dec 8-93 

Cassifr's power measurement. Gray ■ June -92 ; Alteneck 
£"/ Eng • iray -88 ; El Rev Lond * Sep ^3-93 ; the Trouv^ 
£i WW 'July 10-90; Heinrich • June 11-92 

fi'/ff friction brake, Beaumont, Nov lB-88, do, Brotherhcxid 
registering " June 14-89; Amsler's recording ■ Oct ;;4-90 ; a 
belt, Watt • Sep 18-91 

E .Vews aut. absorption, Alden • June 28-90; belt dyn.. 
Watt* June ;iO-9l; measurement of power, Gray • May li)- 
92; rough and ready, for small motors, Hoskin F Inst June 
ftl ; friction brake, Beaumont, discuss, (full) Insl C E * v Df>- 
89; aut. registering Sc Am Sufi * Feb d-Slt, * /nJus/riis 

The Ehs Ueprez registering, Feb I": Smith'.s rotary trans- 
mission, May 11 ; friction brake, Newcastle engine trials, Ander- 
son, Nov 9-88 ; Murray power transmission " Nov 23-89 
DynamoH, Dynamo-Machinery, S. P. Thompson, bk,, Spon, 
Lond. '88 

El Eng machines, tlieorj'. Hopkinson • Jan, diseases. S. i'. 
Thompson, Jan -88 ; shunt wound, influence of position of 
commutation on output of, Martin • Dec 31-90; design, Reid 

• Feb 4, 11-91 ; management, Crocker. Wheeler * Jan 13, 20 ■ 
Feb 3-17 • Mar 9, HI, 30, Apr 27 • May 11, 18; design. Loomis, 
Mar I(t; machinery, theoret. elements, Kennelly ■ Apr 20, 27 • 
May 4, IS, 35, June 15, NovSO, Hopkinson " Mayll; genesis. 
Pacinotti, por. • .Sep 21, 28 • Oct 6, 12-93 

El Rev Lond machines, synthetic study (full) • Aug Z, 10, 24, 
Sep 7, 21 • Oct 5, 19 • Nov 2, 18, 23 • Dec 7. 21-88 ■ Jan 11. 
25, Feb 15 • Mar 1. 15 " Apr 5, 16 • July 5, 19 • Sep d ■ Oct 4- 
89 • Jan 31 • Feb 14 • Apr 4, May 2, HI, June 8 • July 11, Aug 
22, Sep 26, Nov 7, Dec 26-90 ; Paris exhib. ■ July 12, 2IS ■ 
Aug 2, it, 23 ■ Sep a, 13 • Oct 11-89 ; machines, Minet, Feb 7, 
14 ; and motor design, Esson ■ 28 ■ Mar 7, 14-90 ; Blackburn 




(HI DYNAMOS - DYNAMOS, ALTERNATING 

l>yiiiliiiON 

* Jan :{() * Feb ; choice of a dynamo, consideratioas. Roberts. 
Oct no, NovO; Frankfort exhib. • Oct • Nov ♦ Dec -91 ; 
machinery, Ilopkinson * Apr 15; waste field oLczpts^ FjiStr 

* 15; relative weights and costs, Snell * May :»: cals. and 
(IrNi^nini; chart, do. * June 3-92 

A7 A*nf Knowles * July 20-89 ; machines and motors imps^ 
Swinburne * Apr 10; control of and coupling:, do. Sep 4. l:>- 
90, Imiustries 

/'.7 //'/</ and motors, cal. and designing. Crocker • Apr2S: 
niiU'hlncN construction, Poole, June '10 ; and motors designing. 
owruN * Nov 17 8K; machines, Hillairet, Sep 7-89; axul 
luotoi (Irni^n, Msson (full) * Mar 22, 29 * Apr 5, 12 : best speed. 
Knhnlrwfiki ♦Sep IIJ, new forms, Wadsworth ♦13-90: choice 
ol ii dvnamu, Kobcrts, Oct 17-91 ; and motors, magnetic leak- 
•iKr, lvr» (lull) • Jan 2 ; effic. determinations, Kapp ♦ Feb 2«): 
dYiianuM'lrc. machinery. Ilopkinson, Wilson • Apr 30: relative 
V uHtM aiut wtH., Ilerin}*: * :U); and motor cal., Hedell. diag. * 3*): 
hr«U ladiation tiom, Kcchniewski, May 14; relative wts. and 
I'o^t, Snrll * Junr 2.'i ; ctfic. diag., Hering • Aug 13: designing, 
riitm. Nov .% 92 

/■ «/,V I'ailN oxhib. ♦ Sep <i; Desrosier, do. *Oct lS-89; early 

• |\il\ 10 91 ; and motor cal., Bedell, inset F Inst * ]\iTL<t -92 ; 
hHHt \\ |i Hiram, Hcrlin C'en. elec. light station, Uppenbom, 
al»*. iHxt ( ■ /' V MM) 99, Elik Zcit v 5 -90; Cail Soc. abs. 
tH\t Kt V liMl 91, • (/V/i/V Civil V 19 -91 ; designing. Ho- 
t»att /*<* * ♦ 1 U t ♦ Nov 89 * Feb - ♦ Apr * June - ♦ Sep -90 

♦ \W\ Mai IM ; development. Fairchild * Apr ♦ May -90; 
Ui^»v*!« In, llobait * May 91 ; diseases of, S. P. Thompson Sc 

i'ii \h/^ Ian V 88 ; waste tield of, experimental study, Puffer 
/v. ) \, ' • V >\ t 91; Npeeulations on electro-magnetism, Fritsche 
/ ■/,; / nx • luue )i\ ; .\Uoth, Paris exhib. July 12-89. See also 
\ \\\ n;u iseneiators nu)tors 

\s \ v.HMMiU ^. dsuanuk loom, for resist, measurements, etc., Has- 
kiu^ a; AVr /♦•**♦/♦ Sep AY AVt'* Aug 17 E/ lV/(f* 17-89 

\iiM»H VI i\ ^pevilieatlons /-V AVr May 3-90 

\n< vi*M*' »vlatuu» ol, and shape of poles to performance of, Ryan 
A S \i' • Nep 110 • K >et 7. (iull) /::/ A'tv * Oct 3, (full) E/ IVld 

M^(;» 91 
Ai 4>HN VHNw \'«Mont, \\\\\ analyzing magnetic reactions of arm- 
«im«^ K*Kl iiV ^'^r * Nov a ; Stanley arc, Tobey * Nov 5, do. 
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Dynamos Alternating 

invesiigaiion (fall) El Rtv ' Nov 8. do. El Wld * Nov 8- 
OO; Kennedy £/yF(-!' £s^</ "June 1-15, 20-88 ;• May IT- 
SB; curves showing performance. Lewis El li'ld ' Nov 14- 
91 i machinery, Kapp Exg Feb 22, May 31-89, do. and dis- 
cuss, (full) /nsl C E * V 97-89 ; generators and receivers, 
.\nlhony Sec Arl.s Mass -88 

AHPERE-foot table for cal., and motor Windings, Serrell El Eng 
Dec 10-90 

Arc, open coil. M. E. Thompson El Eng* May 27,(full) El Rev 
LoHd • June 111. El Rev • June il, discuss. 13, El tri/f • May 
;!D-91. See also Dvnamo.s, alt. current 

Ahmatl'HE reactions and motors, theory, Swinburne El Rev 
Lon-l • Feb 14, 31, discuss. Mar 2M, Apr 4, El Rev ' Mar 15- 
90 J ring, relative proportions of, Dobbie El Wld ' Jan 26; 
methods to determine equiv. area of. Ferry, Aug 3t-89 ; re- 
action in constant current, Carhart (full) ' June ; reactions, 
Wagner • Aug 22-91, Tecinic 

Ball, manuf., Collins El Eng* Nov 30-92 

Brown's, transmiss. of power by Eng* Apr 20-88 

Brush alt. current system El Eng* Aug. El Rev 'July 13; arc, 
effic. etc., Melbourne exhib. lighting, Murray El Rev Land 
Nov 16-29-89 

Compound winding, theory of for constant poten., Bell El Eng 
Nov 28, i'/.ffM/* Nov 20-90; patents (full) El Rev Land Nov 
30, Dec 7-28-88, Mar 1-15, May 31. June 7, 14, July 5-89, 
machines, July 20-90 

Continuous current machines design, Jamiefion (full) El Rev 
Loud • Mar 8-89, Inst C E 

Desrozier's disk-dynamo, Meylan, abs. /nsl CE v tlS-S9, 
Luin EUc V 29-88 

EVAMs friction cone direct driving system (theory) El Eng* Mar 
25-91; £■/ V?«/ • Sep 14, belt £■/ W'W* Sep 14-89 

Edcson, and motor El Rev Land " Aug 21-91 ; Sc Am Sup * 
Mar 5-92; Paris ex hi b. The Eng* Nov 15-89 

Eickemever's El Eng* Mar -88 

Ferrasti system, Hasitins El Rev Yeb 28-91 ; 10,000- light, 
Grosvenor gallery. Lond. Sc Am Sup * Dec 15-88 ; The Eng 
* Nov 1-89 

FlELD-m^net coils for, Kapp El Wld May 3-90 

Fritsche wheel El Rev * Apr 6, n Sc Am Sup ■ Apr 20--8fl 
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ent. Delia type J?/ iV/T' iflW • Dec 
insformer, Forbes El Wld* MaySft 



Dynamoit, Ganz cont 
14~H8; alt. machine 

GooLDRN-Willans combination, tests El Wld • Dec 0-9O. Elec- 
trkiaH Lond 

HocHHAUSEN arc light machine El Eng • Apr 23-90 

Lkakage, magnetic, and motors, lvt& El Rev Loud ' ]^n22,2a 
-OS. El Wld 

Lkeds, the ne Eng May 2^-N8 

MORDBV alt. current Eng • June 1-S8 

MuLTiJ'Oi.AK, low speed, for contin. currents, Perret El Eng* 
Nov 26. do, El Rfv • Nov ffl>. do. £"/ W/,/ • Nov 211; Riker 
low speed contin. current, and motors ■ Dec 17-90 ; at Frank- 
fort exhib., Kolben ■ Nov 26 " Dec a ; design, Esson • May 0, 
20, Ao. El Ktv Lond » Apr 10, 24, May l,do. ElRtv* Mayl«, 
do. El ti'ld • May 2. l), 23-91 ; Pwr * Dec -»2 

OEKLIKoK three phase aU. current E / Jfirr Lend ' Aug 26-91 

Pkrkkt, and motors, building (full) El Eng • Jan 6-02; and 
motor El lV/,i " Feb 2, July (1 " Aog 3-89. See also Dvka- 
MOs, multipolar 

""'n Sup* Mar 14-91 

t El Krv Lond • May 6, 13-93 

ind (multiple cyl.) n El Wld • Aug » 



fPi.ating, Hopkio's Si Am 
PvKE & Harris alt. curr 
Pvi.E aut steam engine 



-91 

Rkuulation, arc or constant current. Tischendorfer f/irw^ • 
July 1-Ul; by means ol a third brush. Caldwell (full) ■ Dec 
-88, (full) El Ktv Lond Jan 4-89; alt. current regulating, 
Lowrie • Sep SS-88 ; current reg. decision, T- H. vs. CilUen's 
Elec. L Co. El Wld Sep 1-88 ; Uhmeyer's system, Paget • 
Oct 12-89; reg. of coasianl current. Dow* Apt 11-91 

RlKtt.the, Paris txhib. Fkt Eng • Aug 0-89 

SAtTTTEK-Lctnonnier's duplex Tk* Eng • Oct 95-89 

SctrxTinc American, the El Rri' Ltmd * Aug ^ Se Am Si^ • 
July Sa-93 

SxittES, loss in annature of. OpiU El Eng * Aug -89 

SrAKKiNO aiMl flashing of. M'Berty (full) El Rev • May 3S-9S. 
See abo tLEc-rsic ^lArkiog 

STClMJcx, die 7k/ Eng ' Oct lS-«0 

SrvitaSMt^ eariy £1 WW Ai« I -91 

TKSU «npobr£/£V* Sep 9-91 

Taoacsox's £'i&w Zm^ • AoK I3.«0 ; aad Ugkiti^ a|k I 
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Dfnamos 

ThOTH son-Houston works, Lynn, Mass. E Neitis "June 30, July 

7. 14-88 
Thltrv, the Tfie £:«f July 19-89 
WAODELi^Emz. and motors El Eng • Dec 30-91 
Westinchouse, expl. determination of law of variation of dec. 

mo. force in armature, Scaring El Rev Land • Aug 30, do. 

F Insf ' \-ag\ £"«f 'Jan 18-89 
Westmissteh. the El Wtd' May 18-89 
Willson's 1000 h.p. Et Kcv * July 4 (large) electroplating El 

»7rf» July 4-91 
Wires siies, table El Rev Land Nov 16-88 
Dyson, George Inst C £: v lOfi -»1 

Euglc^, Thomas H. Inst C E\ 110 -93 

Earth, polarization of the, by heavy currents, Cuttriss El Eng 
• Sep 3-90 ; elee. conductivity. Appleyard El Rev LonJ* Mar 
11-92; Seismograph (instrument), Gray-Milne El Rev • Jan 
21-88; elec. disturbances from elec. lighting. Preece • .Apr 27 
•80 

£Bf model of, Pans exhib. June aS.do. E Ne-wi July 13-89 ; 
earths crust, percentage composition of, F. Clark, June 28-90 ; 
handling earth, unloading from cars " Apr 18-91 • Oct i3-92 
F Inst bow measured, Gore, Nov, Dec -93 ; influence of 
rotation on moving bodies frailroad train). Bavier. abs. Jnst C E 
v»9~00,Zeifdeiif/nff-S0; how long can the earth sustain 
life. Littell's. June 11-93; measuring the earth Locom May 
-89 ; theories, Feb -90 ; population. Feb, Pop Set Jan -93 

Se Am Sup earth, as seen from the heavens, Aug 18-88; 
age of, d'Asaier, Mar 3-89 ; not a vast cemetery, Prime Icals.) 
Jan 1S'90; eanb removal by scrapers 'Apr \\-9\,Zeit Arch 
Hannover ; theory of, Geikie Se Am Sup Sep 17. 24 : age of. 
Hutchinson, Oct 15-93, Knowledge, d' Assier Re%' Set 

Eartbenwares, porous, Gilman (full) Sc Am Sufi May 30-91. 
See also Stonewarf, 

Earthquakes, and magnetic phenomena, Milne El IVtd • Oct 
lI-»0; Japan £nf • Jan- Feb 5-92 ; theory of, Falb i'.Wm.j 
July 14, 21-88. See also Building, earthquake countries 

Earthwork, estimating overhaul in, by means of the profile of 
quantities, Fisher E News " Jan 31 ; cal. overhaul for, Stani- 
ford, cor., comput. areas from crou-section notes * Apr 16. 16- 
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EARTHWORK - ELECTRICAL 



Earthwork 

91 ; retaining walls design, K. Allen E Rec • Oct 2fl • Nov 5- 
02 ; cals., Hurst's triangular prismatic formula, J. W. Smith 
/«/ C £■ • V 95 -89. See also Dams; Foundations; Hak- 
BOReng; Rf.sekvoibs; Tunneling: WATER-works 

Easten, James lust C E v9b -89 

EdisOD, Thomas A., inventions al Paris exhib., Hammer Ei i^id 
• Aug 31 • Sep 7- 2S • Oct 5, 12 • Nov 16-89 ; life and inven- 
tions, Dickson, por. Cassier's ' Nov • Dee -93 ; por, E S* 
Afin • Oct 10-91 ; por. Sc Am Sup • Apr l!!-90 

Education, mechan., plea for the printing press in. Hawkins Am 
.1/ EvS -88 ; technical, Egleston. Pres. addr. Am Afin v 16- 
88 ; technical elec, Owens El Rev July 0. electro-technical do. 
El WW June 18, Jackson. 18. discuss. 25-93 ; technical, ed- Eng 
Jan24-9U; eng. schools £" jVi^wj files, July- Dec, etc. -92; 
value, and drawing and hand work io pub. schools Canbes 
/^'/nj/Sep -89; nat. hist, in elementary schools, HensoIdl,Jan 
-90 ; of the future, C. King Forum Mar -92 ; eng. education 
in Brit. Dominions (bk.) IhU C E -91 ; of the steam engineer 
(list of studies) Pwr Jan -91 ; manual, or industrial training, 
Taube J'op Sci July -88 ; scientific method in. W, Mills • Nov 
-93; technical, Armstrong fi &• Eng Sep -88, IW/S C*hI; 
industrial, Pratt InsL, Brooklyn Sci Am Oct B-88 ; technical, 
Galbrailh Sc Am Sup Apr 23; the new, Thurston, July 30- 
92; Atkinson Tech Q May-90; scientific and technical 
schools, place of in Am. education, Walker, Dec -91 ; techni- 
cal, R. H. Smith The Eng Feb 12, 11>, Mar 11-93. See also 
Manual training; Schools 

Egypt, the redemption of E &» Afin Apr ll-»t ; land reclama- 
tion in E News May rj-88 ; and Greece, ed. notes. Aug 23, M 
-90; Egyptian monuments, how read, IJueWs May 14-92. 
See also iHitlG. in Egypt 

Glckemayer. Rudolf, por. El Eng ' Dec 17-90, por. El Rev • 
July 9-93 

Eiffel. Gustavo, por. Sc Am Sup * June 15-89 

Ejector and its work, Hiscox E Rec ' Nov lB-92. See also 
Injector 

Elder, John, statue Eiig • July 27, do. Sc Am Sup • Sep 1-88 

Electrical arcadia, Johnson £"/ W/rf Mar 28-91 j future develop- 
ment, E. Thomson N E Mag\v&,y -92. See also under ELEC- 
TRIC eng. 
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ELECTRIC -ELECTRIC APPARATUS 

Electric engineering, mod. theories, review, Anthony El Eng 
Feb -OO ; elec. science, see Brit. Assoc, pro. El Rev Land 
Sep -88 ; industries prog. Jan 2, 9, 23, 30 ; science, Crookes' 
addr. (full) • Jan lU, 23. Varley, 23, Feb ; prog. July 3, 10-91 
El Rev development, Preece, Brit. Assoc. Oct 13-88 ; prog., 
'88 • Jan 5-80, Feb 20, 'ft2. Dec 31-93 ; possibilities. Madden, 
June l.'i-89; theories review, Anthony, Feb l-OO ; mod. uses, 
Parker • Jan 31, Weyde • Feb 21-91 

El ir/rfprog-, '87, Wetzler, Jan 14-88, (review of half yean 
June 28, of 'OO, review, pors. • Dec 27-90, of '01. Dec aiS-»l, 
do. Houslon.June 11, needs of the times. Watts. Dec 3, 17-»a; 
tians-atlantic trip notes, Lockwood (full) Oct 2(i-89 ; theories 
review, Anthony. Feb 1, discuss. • 8 ; improvements, prodigality 
in economy. Haskins, Mar 16-90 ; European practice, Hering 
(full) • Sep 10. Ml • Oct 3. 24-91 

Etig plant. Paris exhib., Oerlikon, July '.'0-89 ; possibilities 
of, W. Crookes (suggestive) UtlclCs Apr 93. Fortnighliy 
Rev; discovery, the latest. Tesla, Gordon Litlell's Apr 30-93, 
19/A Cent; future development, E. Thomson X E Mag July 
-92 ; prog, in '88 Set Am Feb t)-S9 ; eng. in Am., Adden- 
brooke Sc Am Sup Feb 15-90 ; possibilities, Crookes, Mar 12 
-9i!; eng., Paris exhib. The Eng' Aug 0, IB • Oct 4-18 • Nov 
1, 15, 22; eng. in U. S., Addenbrooke, Dec 20-89. See also 
Electricity; lit-ECTKO- 

Accumulators. See Storage batteries 

Action, theories review, Carhart El Eng Sep, El Rev Loud 
Sep 27, FlHst Nov, S( Am Sup Oct 12-89 ; due to an inter- 
vening medium, Fitzgerald, Oct B-88 

Aging of spirits, Stauffer El Rev ' .Mar 211-1)3 

ACRICBLTURE. in, cost, ed. El Eng May 11-03 

Alternating currents. See Elec. currents, aliernaiing 

Alternators coupling in series, Boucherot El IVld ' Dec 27 
-90 

Aluminum, elec- production of, Farmer, discuss, i'/^.w Jan l.S- 
91. See also Aluminum 

Ammeter, ihe Wood Sc Am Sup • Jan 14-88. See also Elec. 

AuFERB and voli meter, Sankey El Rev Loud' Nov 27, Dec 4- 

91. See also Elkc. meters 
Apparatus, appliances, Canadian. Lawson (full) El Rev Land 

July 4-00 ( ap,. Pitts, burrau of electricity El Rev July 4-01 ; 



lOS ELfCTRIC APPARATUS - BATTBRIKS 



Apparatus 

Siemens Eras* Emg- • July S. 15 • An^ 5. 19, 2« • Sep ^1^92. 
See also Dtvaxos. room appliances : BL^njtOADS, elec power 
stations appliances 
Arc photographic study of. Xichols EI Emg • May 27, El Wld 
♦ May :I0. E. Thomson, discuss^ Jane •$* El Rev • June 6, dis- 
cuss. 13. altematfng between a ball and point, expts. do. * Jan 
IT. da El RdT' Land ♦ Feb ♦5-91 ; Ught of. Trotter • .May 6, 
13, discuss. 2«) : alt. currents expcs^ E. Wilson ♦ Dec 30-92 ; 
and use in lighting. E. Thomson <fuID El Rdv • Feb 2S-91 ; 
normal and hissing arcs^ Cravath El IVld* Mar 11^92 ; arc 
resistance and dvnamo armature. Feussncr, abs. Inst C Ev92 
-HH, Cencrizl EUk -8^ See also Ei.ec. lamps^ arc 
Bai-axce. W. Thomson s co mp o si te. Gray Sc Am Sup • July 14 

-SS, IftdustrUs 
Batteries. Paris eihib.. Hering El Emg- ♦ May 21 • June 26- 
90; ecoa.in primary employed for generating power, Kennelly 
Cfuir* .\rar 3i>-92, do. ElRrv Land May •5-92 ; elec. mo. force 
of. Chronstchott. SitnikotE. June 2S-S9, Compt r ; cbem. g^- 
crators, possibilities and limitations of. Crocker < full) El Eng 
June. El Rev Land June S. El Wld May 26; primary tests, 
Kennelly ♦ Sep 1-88 : standard cell. Hering F Inst • May 
-Ol ; high power. Sprague, ^t* Am Sup June 13-91. See also 
Storage batteries 
BrcHROMATE. elec. mo. force of. Reynier. abs. Inst C E y 92, 

^2-88, L Electrician -87-88; for domestic elec. lighting 

Sc Am Sup ♦ Mar 23-89, Genie Civil 
Clark cells, causes of variation. Swinburne El kev Lend Aug 

2:^-91 ; Kahle, Aug 2t}-92 ; setting up El Hid * June 7 
iH> 
D'I^'FRE\^LLE wasteless gravity zinc El Eng* Aug 24 ; three 

steps in invention of most constant and economical El Rev 

• Sep 10-92 
EDISON-Lalande El Eng* \^t 2-90, Sc Am Sup * .Mar 7-91 
Galva.vic, notes. Land El Wld Mar 15, 22-90; practical 

value of, expts., Sosnovsky. abs. Inst C E v 9S -89, /urn 

Min Sooh -89 
Gas, .Scharf El Rev Land* ]^n 10. do. Sc Am Sup * Feb 22, 

/^eit EUk; Ludwig El Re-j Sep 20-9O 
Hellksex's dry elements El Rev Lond Feb 6-91 
Light Sc Am Sup * May 31-90 



ELECTRIC BATTERIES- COMPANIES 10» 

Electric Batteries, Lighting, problem of heal cells, Scheibte 
El lVtd]me 14-90 
Miniature, Famham, n The E Kg* MarHB-SO, El Wtd 
O'Keenas primary and applic. to domestic elec. lighting, Shed- 

lock£/W/rf- July 7-88 
Oxide of copper, Lalande El Rev Land' June 10-91 
Wevmersch primary El Rev Land June 27, report El Rrv 
July 1&-90 
BiBLioGRArHV, course of reading, Bell El IVld Aug 8, 15-91 
BLow-pipe and welding, Slieldon Sci Am Feb 2-89 
Brakes £>ig* Dee 20-89' 

Bulletin board, news, Deiany's El IVlil • July 28-88 ; sport- 
ing' Jan 24-91 
CABLES.submarine, of world Ef Ri;v Lend Feh iHSlt, J Telegi- ; 
Waring's underground Eng " Oct 10-88; rubber covering 
machine Sc Am Sup " .Mar 15-90. See also Elec. wires, 
underground; Telegraph cables 
Calculations, Sloanc El Rev Land h'^x ll-OO 
Canadian Assoc, Wright, pors. El Wld" Feb 27-92 
Capstans. Nansouty El Rev Land • Nov 22-89 
Chronograph, F. J. Smith Sc Am Sup • July 5-90 
Classification, World's Columb. exhib., U. S. El Rev Mar 28 

-91 
Club house, N, Y., pors. El Rev • Feb 4-88 
Companies, Brush vs. Julien, legal decision El Eiig K\>tl-9Q\ 
Anglo-Am. El Rev Loud July Ifl, 20, Aug 16-89, legal decision, 
June 6-27-90 ; 2d an. report. Oct 2-91 

Edison, El Eiig pat. suit in England (full) June - Sep -88, 
Wcstinghousc litigation, Nov -89 ; incand. lamp pat. annul- 
ment in Canada, Apr -89, Jan; report, Feb: General Co. 
report, Mar-90; incand. lamp literature (full) June 10-24, 
July 1, 15, 22 ; Co's (full) • Aug 12 ; incand. lamp vs. U. S. 
Elec. Lighting Co.. literature, (full) Dec 16, 23-91, Jan IS : 
Edison feeder, models, etc. ■ May 4. IS, 25. June 22, 20; 
and Thorn son- Houston consolidation, ed. Feb 10; Edison 
General Elec. Co. report, 17; incand. lamp decision (full) 
extra, Oct 4-93; Edison-Sawyer-.Man incand. lamp case, 
(full) June -89. Dec 14-92 

El Rrv Land and Swan incand. lamp pat&. (very full) Apr 
20, 27, May 4-25. July 0, 20-88, Feb -il. Aug 2-80. Aug i 
-OO; incand. lamp case in Am. June 24, July 3, 10,24, Aug 
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Electric Coxdessers, history, development and applies., Maver 
El Ens*]3Li\ -89 ; oscils. in charging of. Robb El Urn Lond* 
Dec tfi: spark snd air jet expts., E. Thomson " Mar25, £'/£'«f 
Feb 17, El li'ld ' Feb 27-93 ; influence on disruptive dis- 
cbarges, Ac heson El Re-v Land* Aug It) "Sep 28, cox. El Rev 
July 7-88 ; eccen. cylinders problem, Kennelly El WW Nov 
26; future in elec. lighting, Swinburne ■ Jan 9. 10-92, Indus- 

Con DUC TO KS, anti-effective cop. in parallel or coiled, for alt. cur- 
rents, W. Thomson El Wld • Sep 27, El Eng • Sep 24-90; 
insulated, Bowstead, Mar IB-30, Apr fl, 13, do. Williams, Aug 

17, 31, Nov 30-93; absolute vacuum as a non-conductor, 
Weyde El Rev ' Dec 22, El IVld ' Dec 22-88 Sc Am Sup 
Jan 19, El Rev Land Jan 11 ; size cal., Kempe, May 24-89 ; 
electrostatic force between, Lodge (full) Oct 10; econ. in, Kil- 
gour, Dec 12, l!>-»0 ; insulated, spec. Preece, Dec U, 15^91 ; 
beating of by elec. currents, Kennelly El Wld • Nov 23. diags. 
30" Dec 7, 14-89 ; law of economy, Santarelli, July 20, Aug 2; 
econ. in, Kilgour, Dec 27-90 ; most econom. loss, Roberts, July 

18, 25, Aug 29-91 ; relation between rise of temp, and current, 
Wadsworth • Feb 27" Mar 12; molecular movement in, Dolbear 
• Apr 6-92 

Conduits, Chenoweth'g, com. report /■' /nsl Sept -89 ; elec, 
system, Harding El Rev ' Dec tl-90; elec, Interior and In- 
sulation Co. system, com. report, Johnson * Mar -91 
Congress, Paris intemat. '80 El Eng Nov, Dec -89, Indus- 
tries, (full) El Rev Land Sep 0-27, Oct 4. Eng Sep 0-27-89 ; 
Frankfort internal. Sep 18, 25-91 
Co.iiSTANT shunt method, errors in, Puffer Tech Q Feb -88 
Construction Co., Bushbury, England The Eng Nov 27-91 
Converter, Ferranti and meter El Wld • Dec 15-88; West- 

inghouse, efiic. tests. Cross ■ Jan 18-90 
Copper tempered for elec, work. Bliss El Wld Feb 1-90; 
manuf , F. E. & A, S. Elmore pals. E A'eu-s Oct 18-90 ; de- 
positing proc. Feb 14, 21-91. See also Copper 
Counter and shaft rev. indie, Weaver El Rt-v ' Apr 11-91 
Cranes, lO-ton travelling, I'aris exhib. The Eng • Aug lti-89. 

See also Cranes 
Currents, El Eng alternating, energy of. .Shallenberger • Mar; 
distrib. by, T. C. Smith, Mar; heating effects, Preece. tables, 
June. Industries; vs. conlin., Slattery. May. Cutter, Bliss El 
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ELECTRIC CURRENTS 



Electric Currents 

Enff'Ju]y; del., constant shunt method errors. Puffer, July! 
-88 ; mod. views, Rowland, June ; alt., working, Mordey (fulfil 
July. Aug- Oct -8» 

£■/ Eng ah. ap. effic. tests, Duncan • Apr 3 ; heating eEFecti, I 
Preece, June 11 ; alt. ap. expta., Ryan • July 2; aJt., rectifying' 
by synchronizing devices Sleinmelz, IB ; in aerial telegraph con- 
ductors, obs., Bennett * Sep 10 : alt., in parallel conductors. 
W. Thomson • 24-»0 

E/ Eng earth curs., Finn, Jan 14 ; alt., distrib. and care of, 
T. C. Smith, Feb 25; alt,, high frequency esipls.. Tesia • Mar 
18, 18. E. Thomson. Mar 11, Apr 1. TesIa, May 27 (full) • July 
8; curves of flow, ap., Frolich ■ Aug 3-91 ; alt. cur. melon, 
Stanley " Mar 2 ; underground op. of high tension, Leslie, 8;. 
alt. expts., Duncan ■ Sep 7 ; alt. high tension, Siemen*s expts.,.1 
Caramer • Nov U-03 

El Rtv Lond phases difference. Fenaris • Feb 3-24 ; alL, 
Westtnghouse vs. Sun Co. decision Boston, Sep 7 ; 
direct, comparative danger, Weyde, Oct .j-SS; alt., power 
transmission difficulties by, Reymond (full) • F 
machinery, Kapp, Mar 1; induced strength, Cross, Wios • J 
May 24 ; high vs. low tension, 31 ; alt. working. Mordey (full) 1 
May 24, 31, June 14, Aug 2; nature. Rowland, July 12; alt. I 
and steady relative effects on conductors, Preece * Sept S7 



El Rn- Lond alt. and contin., respective merits. Jan 10, 31 : 
alt., in relation to human body, Lawrence, Apr 4; distrib. in 
networks of elec. conductors. Herzog (full) • Apr 18 " May 2 ; 
all. ap. effic. tests, Duncan, Apr 19, 3S; higli tension under- 
ground circuits, Brit, authorities on, 16; alt. induction, E. 
Thomson • 25 : alt., storing up, FoeppI ■ May Ifl, 23; in tele- 
graph conductors, Bennett • July 25; what constitutes a dan- . 
gerous. Perry, Aug 21>, Sep 5; dangers. Morton. 13-90; alt, i 
of high frequency, Tcsia, Mar 6, Apr 3, physiological effecU ,■ 
of. E. Thomson, Mar 20, Apr 17, Tesla. Thomson. May M, \ 
expts.. Tesla (full) 'July 24,31 • .■\ug7; alt., condensers, Swio- 
bume. Apr 3; rotary and art of measuring them, Gorges ' Apr ' 
IT. 24 : measurement of power supplied by to any circuit, ] 
Ayrton • 24; alt., flow effects, Fleming • May S-22; rataiy, I 
expts., B<ns-Reymond * June5 ; work and magnetic det in 
mrcB. Hummel " Oct 2 ; alL, polyphased " Oct 17-30 • Not J 
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Blectrlc Currents 

0-20" Dec 2B -01 ; alt., power development, Hering ■ Jan 
15, 22 ; alt. eipls., Siemens (full) • Mar 4 ; earth curs., Preece, 
Aug 19; alt. and elec. mo. force quantity diag., Whitwell • Dec 
2-»2 

£'/A'rM'alt.,Shallenberger • Mar 17; alt. vs. contin,, Slattery, 
24; constant shunt method errors, Puffer, Apr 21 ; contin. vs. 
alt, cur. unlimited. Bliss •June!); a!t. vs. direct, comparative 
danger, Weyde, sup. Sep 8-88 

El Rev mod. views, Rowland • June 8-89 ; alt. high tension 
circuit, Jacquin, Mar 22, Lum Elec Feb 2.^; alt. effic. tests, 
Duncan El Rev Apr 5; heating effects, Preece, June 14; alt., 
properties, E. Thomson, Nov 22-JM> 

El Rev alt., interference with, Ayrton. Apr 4 ; alt., of high 
frequency, Steinmet/, 4, Tesia, May 31), very high frequency, 
do. (very full) • July 11; German cur. transformer • June 20; 
alt., polar diag. and applic. to inductive resistances. Steinmctz 
(full) • 20; cur. curves det,, Frolich • Dec 19; alt. polyphased 
" Nov 28-01 " Jan 1(1 ; alt. arc air blast for raising frequency, 
Thomson's ■ .Mar 12 ; alt. expts,, Dunc.in " Aug 0-92 

El IVld alt. and undulatory, elec, wave and phase indicator 
(or, E. Thomson • Jan 28 ; heating effect of, Preece, table. May 
19; contin, vs. alt. unlimited, Cutter, June 2, 9; alt., admission 
into N. Y. City, cor. (full) July 28 ; alt., danger of, physioli^ical 
tests, H. P. nrown (full) ■ Aug 11, Gutmann, Set 8, 22; alt, 
Weslinghouse vs. Sun Co., Boston decision ■ Aug 2.5-88 

El HVrf nature, Rowland (full) • June 1; alL and contin., 
comparative danger to life, H, P. Brown's expts. review. Gut- 
mann, cor. July 13; contin. direct from all. circuits, Tesla's 
method • Nov 2, do. Gaillard • 2 ; contin., obtaining from alt, 
curs, without raechan. commutators, Kies " 23-80 

El IVId alt., peculiarities, Sumpner, Jan 11 ; alt. ap. effic, 
tests, Duncan • Apr 5 ; alt. induction phenomena, E. Thomson, 
and discuss. 19; alt. vs. contin. in relation to the human body, 
Lawrence, 28; distrib. in networlts of elec. conductors, Herzog 
(full) • May 3 " Aug 23; physiological expts. with. Tatuni, 10. 
correction, 17 ; alt. ap., Ryan " July 5 ; alt., in parallel conduc- 
tors. W. Thomson • Sep 27-00 

El IVld arc, stabled by the regulator, Higham • Jan 17 : 
earth curs, phenomena, Finn • 24; alt., of very high frequency. 
Tesla, Feb 21, E. Thomsoii, .Mar U, TesIa, 21, Apr 1 1, (very full) 




g 



108 



ELECTRIC CURRENTS -DISCHARGES 



L 



Electric Currents 

•July 11; alt., distrib. and care, T. C. Smith, Feb 28; alt. flow 
effects, Fleming (full) May 23 • June 13-2"; alt. potentiometer. 
Moler " May 30, discuss June 13 ; rotary, expts., Bois-Reymond 
" 27 i alt. and poten, difference analogies in measurement of 
power, Ayrton • Aug 'i2, 29-91 

£/ Wld alt., measurement of power in any circuit. Hering " 
Jan 2 ; alt., some phases of, Evans, 23 ; conductors, relation be- 
tween siie of wire and cur., Wadsworth • Feb 27 " Mar 12 ; op. 
underground high tension from a physical and financial stand- 
point, Leslie (full) Mar 5 ; alt,, measurement of the lag between, 
Holi • 28; all., of high frequency, Tesla's expts., Raverot • 
and high poten., expts., Tesla {very ItUl) * May 7 ; cur, control- 
lers for medical work. Waters • Apr 23 ; alt., of high poten. 
and low frequency, expts., Perkins ■ 30; alt. distrib. system* 
with condensers, Reckniewski 'June 4; alt., expts., Duncan ■ 
Aug H: polyphased, Winand » Nov 12: earth curs.. Finn, 16-93 

E News heating effec on insul. copper wire, diag. " July II- 

91 ; induced, an experimental analogue for direction of. Kon- 
dinella F Inst • May ; high voltage, value of oil as an Insulator 
Brooks, n June ; induction of and induction coils, E. Thomson 
• Aug -91 ; polyphased, Winand (full) • Oct -92 ; alt., and 
applies., Tesla, abs. Inst C £■ v 100 -91 ; alt., distrib, and care 
of, T. C. Smith Fwr Apr • May -91 

Sc Am Sup alt., dynamic rotation by, Ferraris " July 7-88 • 

Industries; contin. and alt., comparative merits. Riihimann, 

Sc Am Sup Jan 18; effects of heavy, Hopkins, Apr 5-90; 

alt,, of high frequency. Tesla (full) Mar 7; two or three phase 

alt. systems, Hering " Oct 3-91 ; alt, systems, Low, Feb 8 ; op. 

of undei^ound high tension, Leslie, Apr 2-92 ; alt., expts., £. 

Thomson ■ Soc Arts Mass -90 ; death by, Houston The Eng 

June 22 ; heating effects of, Preece, July 3-88 
CUT-out, Fisher aut. El Eng * May 4, E/ Wld ' May 7-92 
Diagrams and symbols, chart, Crocker Ei Eng ■ May 13-91 
Dictionary, Houston El Eng Nov -89 ; proposed, Benjamin, 

June 22 ; Houston, July U-92, do. bk, review El Wld July 20- 

80, June 11-92 
Discharges, disruptive, ii. lead cables, Rudd El Eng • Mar, 

El Rev Land Mar i.-i-89 ; stratified, expt.. Brooks • Apr I- 

92 ; motion of atoms in, Trowbridge E! Rev Dec 13-90 J 
disruptive, influence of condenser on, Acheson El W/d* ]vlf 
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Electric Discharged: 

7; disruptive and relation to underground cables, Acheson • 
Sep 8-88 ; of a Leyden jar, Lodge (full) .f, Am Sufi • Apr 27 
-89 
DisTTUBUTiON, F.l Eng cotilin, and alt, cur., comparative value, 
Leonard, Apr -88 ; Huntley's lone system ■ Sep JO-91 ; mul- 
tiple arc, det. of wire for, Woodbridge, Apr 13; three-wire sys- 
tem, new, Leotiard • June 8-93 

/^iffev Lend system. Edmunds 'Nov 30-88; Webber, Feb 
ft, 20 ; Kennedy's method ■ Mar 2U, 27 " Apr 10, 24-91 ; by alt. 
curs, and transformers, Kennedy, Apr 22 • May 0, 20, 27, by 
multiphase curs. do. * Sep H : improvements • Dec 2 ; three- 
wire system (full) ; multiphase transmiss., Reckenzaun, Apr 
20, Dec 30-03 

El Riv dislrib. by all. curs,, Carpenter, Mar 3; converter and 
concin, cur, systems, compar. value, Warner, Apr 14-88 ; Pat- 
ten system ■ Nov 2.3,30-89; developments, Forbes, Mar IB 
-92 

El Wld distrib. by alt. cuts., T. C. Smith • Mar 3 ; condD. 
and a!t. cur. systems, compar. value, Leonard ' 24 ; system, 
Edmunds ■ Oct 13-88 ; Edison three-wire system, Jenks (full) 

• July 20-89 ; distrib. of energy by constant curs. Bernstein " 
Jan 23; by transformers from central and eccentric stations, 
Gani system, Fleming (full) July 20 ■ Aug 2-30, Sep U • Oct 26 

• Nov 1-15. 29 • Dec 6, 27-90 • Jan 10, 24, 31 • Feb 14 ; econ. 
in conductors, Kilgour • Jan 10 ; practical prob., Roberts, Sep 
&-91 ; and transmiss., multiphase, Reckenzaun ■ May 21, June 
11 ; by multiphase curs., Kennedy • Oct 1-92 

Eng Edmunds' system ■ Nov 23-88 ; prob.. Brooklyn sab- 
way com. report E If Min Jan 11-90 ; by constant cur. sys- 
tem, Bernstein, abs, Inst C £ v 99 -90 • Elek Zeit -89 ; by 
midliphase curs., Kennedy Pwr Nov -92 ; systems, Stanley • 
See Arts Mass -%% 
Dockyards and navy, elec. applies, to, Deadman El Wld Aug 

13, 20, Sep 10-92 
Domestic uses, for, Leonard El Wld ■ Jar 30-92 
Drill, percussion, Marvin El Eng • Aug 17, El Rtv • Aug 13, 

(full) El Wld* Aug 13-93 
DVAMOTOR, Lalimeyer triphase El Rev ' Jan B-92 
Dv.VAMlC lines, direct optical projection of, Moore Sc Am Sufi • 
Apr 21, 28* May 5 88 
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Electric Dvnamos. See Dynahos 
Eiffel tower plant Eng* ]unc 21-89. See also 

lighting 
Ekerc.v, from carbon without heat. Case £"/ If/i/Jan 14. 21, Se 
Am Sup Jao 21, El Eng Feb-88; frotn solar radiation, 
Osmond, .\Iar-80; conversion of mechan. into elee., Araall 
El Ri-v Land* Feb 27; cost, ed. Apr 17; Frager's energy meter 
• June 10-91; measurements of, Potier, Sep 7-89; distrib. 
of. by constant curs., Bernstein • Jan 25; util.. Watts, July 12- 
OO : generation and distrib. of, cost, Crompton, and discust^ 
insets (very full) Inst C E • v IOC -91 ; conversion of heal 
direct, Giilcher, abs. v 106 -91, SUxung Akad IVissen Berlin 
V 19 -Ot 
Engine, magnetic recip.. Van Depoele E Ncius Oct 4-90 
Engineeks, Am. Inst. Trans, and pro. files S8-9S ; pors. Cat- 
jMrV-Aug-93; (full) £"/ £"Bf« Jan-Mar, May, June, Nov, 
Dec -88 ; Jan, Feb, Apr, W. Tliomson. addr. May, June, July, 
Oct-Dec -89. Jan, Feb, Apr 2, May 28-00; El Bev Land 
Jan 18, 25 " Feb 22, Mar 8, 15 • Apr 5, 26. May 3-lT, 31, June 
7, 14 • Nov I.V20, Dee (1-20-89, Jan 17, 31, Feb 14-28, Mar 7, 
14, 28. Apr 4, 18. May 10 • 23, 30. June B-20 • July 18-25 • Aug 
1-16, Nov 28, Dec 5-19-90 " Jan 111, 23, Feb 6, 20. 27 • Mar 8 
-20, Apr 10 ' May 1-22 • June 5 • Nov 27. Dec 4-18-91, Jan 
20 • Mar 4-26, Apr I, 15. May C-27, June 3, 24, Oct 28, Nov 25, 
Dec 2-30-93; and discuss, {full) El Riv • Sep 28-89; E 
A'wi.j July 21-93 ; rA(r£-«^- Jan 13-88 
Engin-EEr's technical education, Jackson El Rtv June 25-92 
Evaporation. Crookes£'/£'«,P« July 15, £■/ jP*w " July 18. £"/ 
. Wld ' July 11, 18 (full) Sc Am Sup July 18-91 
Excavator (motor), Osgood Dredge Co. n E Ntvjs • Sep 20 

-OO 
Execution, Moses El Rev Aug 17-89; Kemmler's, Talbot, 
Apr 26-91 ; Heinrichs Si Am Sup Aug lii-89. See also 

EUECTHOCUTION 

Exhibitions, Crystal Palace El Rev Apr 30, Eug* Mar • Apr, 
July 1, The Eng ' Jan-June -92 
Edinburgh El Rev Loud* Aug 1.22. 7»* Zfn^p • July 11,26 

• Aug 15, 29 • Sep 29 • Oct 10-90 
Frankfort El Eng July 15 " Aue-Ocl-91 ; notes, Hering 

E! irid Jan 0-92; Paris, notes, Oct B. 12-89. See alw) 

Exhibitions 






ELECTRIC FIELD- GROUND HI 

Electric Field, magoetic, change of form affecting, Dolbear El 
Rev Lond ' Mar 27, El IVld Mar U. Fl Ens • Mar 11-91, 
graphic representation, Houston ■ July 20, F Inst " July, insets 
•Sep-»2; Gt^'^ El Ftv LottdOax-i* Nov 2, 3-88; physical 
fields, cor. Jan 24. Feb 21, Apr 11-90; a permanent magnetic, 
Hibbert " Aug .i; the Schuckert field motor • 19-93 ; rotary, 
kinematics of, Kelly El Wld • Apr 16-93 

Fire engine, Dewey's El Rev • Mar 7-91 ; Fish, Apr 13-90 

Fittings, house, N.Y., Martin El Eng* May 25-03; in the 
dwelling, Allam, Sc Am Sup Mar 15-00 

Fixtures, exterior El Wld • Dee 5, 12-91 ; decorative, WaU 
E Miig'OzX-9\ 

Forging, Burton system El Eng* Jan 27-92, do. spike machine 
El Rev* Sep 13-90 

Forml'las, relation between magneto motive force and resulting 
magnetization, Emery El Eng " Aug 17-93 

Frauds, Knudson El Eng }an 0-93 

FtJRNACES, early forms, Pepy's, Houston F Insl ]za, Deprelz'a, 
Lontin's, Feb. Johnson's, Watson & I'rosser's, Apr • June, 
Werdermann's, July -88, do. El Rev Lond Apr 0, 27. June I • 
Aug 24-88; first* Aug j-93; Edison's .?cW/wJ-«/- Oct 31-91 

Fuses and safety cut-outs, Baihurst El Wld' May 10-90 

Galvanometer, standard ballistic El Eng* Nov 18-93; mag. 
and telegraphic, chronol. hist., Mottelay El Wldfaa 2-30, 
Feb 6-27-92. See also Galvanometers 

Generators, thermo-elec. El Eng* Sep 3, Edison's novel • 3, 
gaseous • 10-90; commercial rating of, Grier. Jan 28; con- 
stant cur. regulation • Apr l-'i; Edison's direct gen. from car- 
bon, a • Oct 7 ; polyphasal, I'upin • Dec 30, (full) El Wld ■ 
Dec 28 (fuU) El Rev ' Dec 28-91, discuss. " Jan 18-92; dis- 
trjb. and measurements, Lawson El Rev Lond June 27, Can 
CE. El Wld May 24-90; Edison pat. Et Rev • Aug 30 • 
Sep 20-90; Brush alt. cur. system El Wld* July 13-89; 
commercial rating, Crier, Jan 24: reg. of constant cur., Dow 
• Apr 11-91 ; alt. cur. and receivers, Anthony " Sac Arts 
Afats -88 ; catelectric, Acheson's The Eng Aug 23-89, El 
Wld 

GiKL expose. Perry El Rev Lend • Dec 18-91, Sc Am Sup * 
Jan 2-93 

Ground detector. Edison's, Keanelly El Rev Lond July 27. El 
W/rf- July 7-88 
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Heat excitement in electrolytes, Planck Kl Jirv Land Apr 4, 16, 
25, May i. III, 30, June «, ia-90; regulation system EI Wld* 
MarNOO 

Heaters, Gutmann's n El Ens • Aug 2H-»1 ; Burton, o El 
Rtv ' May 10; Abshagen's pat. • Oct 11; for cara, Hanna • 
Dec 6 ; Talmage pat. • 27-90 ; defence of, Burton, cor. E News 
Aug23-»0; Merrill. May lB-93 

Heating, Uewey'a El Eng • Oct 5-03: etTect of else, curs.. 
Preece, tables, June -88, June WAo. El Rev June U-»0, do. 
table El Wld May lit, do. The Ens; July 0, do. El Rev Land 
May 11-88; of wires and lamp Blaments. Ram, Dec ■ IB: 
of conductors by curs,. Kennelly (full) • Dec ((. 20. 21-89 ; of 
thin wires, Bernstein El Wld Apr 27-89 ; of cop. wires.. Bar- 
bicri • Mar U; Dewey " Oct 3 ; thermal emissivity of thin 
wires in air, Ayrton, Kilgour, Dec lD-91 ; as compared with 
coal direct. Stern, n Dec 24-92 ; and smelting, Emmens E &• 
.I//h July 1(1-92 ; effect on insui, copper wire, diag. E A'eias • 
July 11-91 ; effect of curs., I'reece St Am Sup Aug 18-88; 
Dewey • Oct 34-91 

Hektz's expta. Joubert El Rev Lund' Aug 3&-89, uodulations, 
Bertolini El Wld • Jan 10-91, Eng. Se Am Sup • Oct 5-89 
" Jan 3S-»0 

HlSTOHy. See ELECTRicrrv, liistory 

Horse power, for lighting, motor and railroad circuits, table, in- 
set El E-g sup. Feb 26-91 ; chatacteristics. diag.. Crane El 
Wld • July 13-89 : curves, Henog's, diag. • Mar 20-92 ; -5*1- 
Am Sup Sep lS-91 ; cd. TAr Eng Aug 21-91 

House fittings. N. Y., Martin El Eng " May 25-92 ; Allam Si: 
Am Sup Mar 15-90 

Hysteresis, loss by. Testa reply to £- Thomson El Eug May 
7 ; law of. SteinroeU " Dec 17-90, Jan 27 • Feb »-17 • Mar ». 
18. 18 • Oct lS-92. (full) £1 Rev • Jan 30 • Feb IS. 37, Mar 12 
-92, do. ahs. /msl C E i lw-92. Am Elec Emgri -92, do- 
(fttU) El M'tf Jan 30 ■ Feb «. Oct 3»-02 ; and Foucault losses 
sepantMO, Kapp • May 2-91 ; measureraent in, E»-erehed • 

octis,U'a2 

ICE-banrestiag machinety. KJiwroan El Eng * Dec 30-01 
IKDKX of cmcM dM. Et. Am /ntt Elt( Emgn May -88 awl 
filet 
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Electric Inductance and proposed unit 'the Henry,' Kennelty 
(full) El W'ld* Deci'7-90 

Induction i^/fi"*!^ coil retardation in, Stanley (full) ■ Jan, Jan. 
do. El Re^i Lend )i.n l:i; HIattery system El Eng' Mar -88 ; 
self-indue.. Aclieson, notes ■ Apr; measurements by telephone, 
Strecker • Oct -89 ; alt. cur., K. Tliomson • Apr Si : self-indue, 
industrial util. of counter elec. mo. force of, Lockwood, May a8. 
do. (full) ElRtv Land Aug id, do. El li'/d May 31 ; and pro- 
posed unit -the Henry.' Kennelly, Jan 8, Feb :i(>-»l, do. (full) 
E/ Rev ' Dec 27. do. (full) El Eng ' Dec 24-00, Feb 4-»l ; 
by high poten. discharges, E, Thomson • Feb IT, do. El R-t 
Lond • Mar 18. do. El IVId* Feb ■•0; dynamic, at high 
polens, and frequencies " Apr 15, do. El Rev ' Apr 2. do. El 
ll'^ld * Apr 2, do. Sc Am Sup* Apr ■2%,&o. El Eng' Mar 30 
-»H 

El Rev LoHd caWs expts., Duncan • June 16, do. El VVld* 
Apr 28 • May 19 • Aug 18-88 ; general law in circuits without 
resistance, Lippmann El Rev Loud Aug 23-89 ; electro-mag- 
netic expts,, E. Thomson's, Fleming • May 23, 30, do. (full) El 
li'/rf* June U, 21, do. (full) Jir^OT Sup • Aug H. 10: and coils, 
Moon El Ret' Lond Dec 12-90; in multiple core cables, 
Dresing • May 22-91 ; multiple machine for high tension elec- 
tricity, Armstrong • July 22, 29-92 ; Carty. discuss.. Kennelly 
ttull) £■/ y?,fi' • Apr 11-91 

El I(7rf self-induction measuring by Ayrton & Perry's secoh- 
meter ' Apr 20; mutual null method of measuring, Kennelly • 
net .1-89; electro-mag,, simple deductions from first laws of 
•Jan 11; alt, cur. phenomena. E.Thomson and discuss. Apr 
IB; self -in due. of a circular loop, Blathy, May 31-90; self-in- 
due, of coil, del. from its dimens., Place, Nov 20; self-indue, 
effects. Bedell, Dec 24-0^ 

Eng Huyghen's gearing, Rayleigh. May 30; alt, cur. E. 
Thomson • Aug I, ed. 15-90; unipolar, Hoppe, abs. Ittsl C E 
V 9i -88, Elec Zeil -87 

Industry and eleventh census, table, Garratt i'/j^^- Oct 26-89 

Influence machine, Wim hurst's alt. El Rev Lond* Apr 24, £■/ 
WId* May 0-91. Eng' May 4-88 • Apr 17-01, Sc Am 
Sup* May 26-88; theory. Gray i'yj^' Zowrf" Aug 12, Taylor 
• Oct 7-21-93 

Instruments, manuf. in Am., WeUler (full) El Eng * Feb 24- 
02; Mather Elec. Co. El Wld» Mar 24-88 
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Electrk Insulation, El Eng3.nA [nstallation of wires, E. ThoiW-« 
son,Mar,do. £"/ J«i'Zrf«i/Mar2a.do El Rf.^ Feb 25-88; re- 1 
sist. of dec- ligbt installs, Jamieson. Jan 25. do. El Eng Oct 
~80; resist, measuring. Patterson *May 20-01, glass and porce- 
lain, tesis. F, Jones, Feb 10 ; Edison. July 13, do. El If Vrf July 2, 
do. S( Am Sup Aug 6. do. El Rev July ;; ; oil va. air aa, 
Wins. Nov26. do. El H'tdSov 2«, Dec 3-91, Dec 10-92, do. I 
f/fitf •Nov 23; resist, of cotton andsillc covered wires, Luquee I 

■ Dec 3S: micanite and applic. to annature insul.. £. Thomson, I 
SS, do. El RfT ' Dec 31. do. El It'M ' Dec 31-92 

El Rt7- Lond insu!., okonite. June ft: Picou, Nov 23-88 J I 
resist, ot station. Jamieson, Jan25: measurements at the Vienna I 
Palace, Waltenhofeo • Feb 15, 23 : standard for light circuits, J 
Fish. 16; thickness of, A. Thompson, 22-89; of cables, in- I 
tiuence of elec. tension on. Palaz. Oct 34-00 ; high, of wires, f 
commercial measurement. Hering " Mar 27-91 ; oil, as, expts., 
Hughes. Mar 11-92; in marine work. hist. El Rn- Dec 14- 
89; insul. materials behavior under high polen. differences El 
irid • Apr»-92; wire insul. measurement Picou. abs. /msI 
C£ V92-88 

Insurance, light and power rules. Boston Manurs.£/£'*jAug 
30; rules. Haitwell (full) El Ret- LcndSep M : and regulations, 
N. ¥.. Ins. Exchange ihiU) Dec 28-90 : ndes. England El Ret- 
Jan U-88; station ins.. Barton. May 31. July 10-9O; and wir- 
tng rales, com. report. Sep Ii-91 ; elec. and ins, interests, Alex- 
ander El ir/</Feb22; statioas baiards, Xjym Sc Am Sufi Apr 
»-9d ; lighting and Are ins. rules. Hartwell Tie Emg Dec&-90 

Invektioxs, of Henry Pinkus. Taiuiet- £"/ /"rr- ipwrf* Jan S-2S 
aa ; effect of. Bracken El Rn- Apr iS-91 ; progressive I 
• Jan S-i<l-»a 

IsVESTUKNTs in couDtfy districts. Black El Jf 'tfAug » 

ImtiCATiox. Collins Et Emg* Apt lA-OO 

Khchoff's laws aitd applic. RiniKgroo (fall) £/ iUv I 

■ M«»-«)» Apr«,lS^»8 
KtTK, Fnuiklin** espt.. Mc.Udte E/ Rrf ■ Aug 22-91. EJ H'tt 

Sepa4 tttt 
LaborATORV. Hopkins .Si- Am Smfi • Mir 21-91 
LauI- posts. Berlin E .\Vwj ■ June lA-88 
LAMrs, And win c*)s. withovt tables or cvncs, Roberts E/ Ei^M 

AucS92:Bnax.«ac. Hoinll£'.'jP<T-i:^4^JaneW-S8. Seal 

aIm uBikt Kl Jcc. C«'k, EdboK, etc — Litktiac 
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Electric Lamps, Arc, and mechanism, S. P. Thompson (very 
full) El Eng May • July - Sep, El Rev Loud • Mar 15-29 • 
Apr 12, 19, El Rev Apr 13, (full) Sc Am Sup • Apr 20, 2T-, 
8W ; effic, Nakano El Eng • July, El Rev Land • Sep 0, 
(full) ElWld* June I-S9; Brush double carbon, legal 
-decis-i"/ H''lii Jan i, do. El Rev Jaa 4; universal" Oct 11- 
90 ; cost of lighting (various Am, cities, 38) Mar i« ; the 
Riedel • Apr 9-»3 ; manuf. for low tension circuits El IVld 
■Apr 30-92 ; Saundersons • June T-90, El Ens Lond; light 

- of £"Kf May6; the Crompton-Crahb • June 24-93; and 
incand., probs. in the physics of, Fleming ^i- Am Sup ' Aug 
23-90 

Caruons, properties of, Best (full) El Eng ' Aug -8» : Fisk, 
July 37-92; life and effic, Marks (full) • May 2S, £1 Rev 
Lend Aug 8, (full) El Rev • May 31-90; tests, Peek. Feb 
22. El Wld Feb 82, Law, 2a, life and effic, Marks (very full) 
•May 3I~90; different forms, Warner, Sep 19-91; Fisk, 
July 23 ; Nutting's carbon feeding • ao-«2 

GLOW-lamps. pats., ed. £11^ July 20-8H ; max. effic, Howell, 
aba. Inst C Evm -88, El Engvl -88. See also Elec 
lamps, incand. 

Incanuescent, max. effic. of, Howell, discuss. Am Inst Elec 
Engrs May -88, (full) El Eng' May -88; relation be- 
tween initial and average effic, Peircc " July ; filaments form 
and effic. Reed, Dec -80; data and testing, Puffer (full) • 
Jan • Feb * Apr 2: Jenks' air space cut out ■ June 11-90 ! 
rating candle power of, l!elt, Feb 25 ; the Beacon vac. pump 
for exhausting ■ Mar i ; wiring rules and formulas, Hering • 
Apr 1.8, Loomis 15, Pike 20; highest econ. in, Leonard 13: 
Grier 22 ; econ.. Weaver. June 3: Edison vs. U. S. Co. Dec 
10-91 ; commercial rating of, Wirt • June 22 ; life and effic. 
test of, Thomas. July 1.1; life of. relative to mercury and 
metallic vac. pumps • Dec 14-93 

£1 Re^' Land ' flashing ' carbon filaments at different temps.. 
Powell, May 4-3B; effic. with direct and alt. curs., Ayrton, 
Perry. June 1 ; sectional testing of filaments, Powell. Oct 5- 
88; form and effic. of fils.. Reed, Dec 20, 27 ; heating of. 
Ram, • 13-89 ; highest econ. of, Leonard, Apr 24 ; Grier, 
May 8, econ.. Russell, 8, 15-91 ; Edison pat. Am. decis. Oct 
St-92 
£1 Rev highest econ.. Leonard, Apr 18; Grier, May 2: 
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blackening of, Powell, July 1S~91 ; life and efiic. test, Thomas 
(full) • July 18 ; Westinghouse new (non-infringing) ■ Oct 22 
-92 

El Wtd max. effic, Howei) • Apr 14, 2i*; (wiring) leads, 
table, July 14-88; relation between initial and av. efiic., 
Peirce (full) • June 8 ; fits, from and efBc, Reed • Nov 30, 
shape and size do. discuss., Dec 14-89; Berrenbei^'s vac, 
pump • Apr 26; life of, table. May 3; Edison special, Jack- 
son, Sep27-»0; highest econ., Leonard, Apr 18; Crier, 25- 
91 ; Riea' regulating socket ■ Mar t!> ; curves and wire cals. 
without tables, Roberts ■ July 2 ; life and effic. test, Thomas 
(full) • 10, do. Gossier (full) • Sep IT; age-coating in, Nichols 
" Nov 12: pats., separable or detachable, Bohm • Dec 3; 
advantages of forcing at expiration of their life, Hcring • ' 
24; life and effic. tests, Feldmann ■ 17-93, EUclrti Loud 

Eng glow lamp pats., ed. July 20-88 ; deterioration of. ed. 
Jan 23-91 ; glow lamps, max. effic. Howell, abs. Insl C E \ 
93 -88i E/ Eng; and arc. probs. in the physics of, Fleming 
Sc Am Sufi • Aug 23-90 ; data and testing, Puffer (full) 
TVitA Q * Feb, insets • May -90 ; candle power relarive 
voltage, Ferguson, insets • July -91 
Portable, Friedlander's Tie Eng June 1-88 
Launches, Reckemaun (full) E/ Eng Aug 13-90; on 
Thames river. Forbes f/ KVrf Oct 5-89; iA.ra'T Aug 23- ] 
90. See also Launches 
Light, car, Penn. R., inset E News * Aug 23-90 ; and power 
long dist. transmission, Scott El Eng ■ June 15; lights, photo- ! 
metric study of. Genung El Rev Lend* Dec 16 El It'Id ' May 
26-92 ; signals, Conj incand. system T/ie Eng July 6-^8. 
See also Elec. Lighting 
Lighting, from financial standpoint, Wiman Cassier's Apr -92 ; 
dangers, Edison El Eng Dec -89, Jan -90 ; in railroad ser- 
vice, Leonard, July 0, do. E News July 13-90 

El Rei' Lend Fontaine, Sep 27-89 ; standard specs. July 4 ; 
sanitary aspects, Preece, Aug 20 : in its relation to the con- 
sumer, Naylor, Dec .%-90 ; mains, Preece, May 22; nine years' 
record, Bd. of Trade report, Aug 14-91 ; English stats., 
table, Jan S; figures, Booth • Apr 1, 8, 22 • May 27, June 17 
-92 I 

El Rtx' convention, Pitts, (full) Feb 2S-88 ; haiards, Hm I 
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El«;tric Lightinc, 

kins, Oct 5-89; in the tropics, Fleming, May ;U; superior to 
gas, Hoho. Oct 25-ttO ; cost, table, com. rep. Feb 28-91 

El H'/d by storage bats., cost, Oct Iti-OO; data, com. rep., 
table. Feb i8 ; prices, July i ; relation to optical science, Boyle 
(full) " Nov 14-91; from finan. standpoint, Wiman, Mar S ; 
supply cost, Hopkinson, Dec Jl. Ill, 24; photometric study of, 
Genung * May 28, do. El Re'.' Lond* Dec 16-93 

EHg central station, Crompton (cost, etc.) Apr 20-88 ; cost, 
ed. Nov 11-92; artesian well plant E News • Sep 20-88; 
cost of, various cities, n Oct D, 12-89, Jan 25; Kansas City, 
June 28; candle power. Kingman, cor, 2S-90; Geipel Inst 
ME Feb -88: and working, I'reece Sc Am Sup June 2, 23; 
in Am- Forbes (full) OcfiT-SS ; Fontaine report, Nov 10-89; 
cost The Eng Mar 11-93 
Accessories, English and Am. diflerences, Bathurst El W/d 

July 26-90 
A>>APOLlS, Md. staUon El H'ld • July 27-89 
Apparatus, rules for E Rec Aug 16-90 
Arc, Westinghouse alt. system El Eug ' Apr t : cost, various 
towns and cities, Rosewater, 9-90 ; use of arc in, E, Thom- 
son (full) • Feb 25 ; rates, various cities. Apr 1-91, cost do. 
ElKei' Land Dec 13-89; E. Thomson, Mar 20*27. Apr 3 
-01 ; cost from small power stations, Sep 3i)-9!£ ; cost vari- 
ous (38) Am. cities, table El Re'.- Mar 26-92 ; the Hunting- 
Ion arc projector El H'ld ■ Dec 7-80 ; station, St. Louis 
(latest in world) report (full) Jan 3; use of arc in. £. Thom- 
son (fuU) • Feb 2fi : ■ Munic' St. Louis system, Ayer, Sep 111- 
91 ; Westinghouse system, abs. /hM C £ v 101 -90 • El Eng 
y. y. -»0; cost, various cities Sc Am Sup Dec 14-89 
-AsBTO-S- Court station. England The Eng* Dec 11, 11-91 
Assoc- Nat. pro. (full) El Eng Sep -88, Sep -89, (full) Mar, 
Uar, Aug 27-00, Feb 25, Montreal (full) Sep 1(1-01, Hunt- 
k7 addr. Mar 2-92. (full) El Rn- Sep 6-88, (full) Mar 2. 
Ni:^. Falls, Aug 17-89, (full) Feb 22. Aug 30-9O, (very full) 
Feb a*. Montreal, pofs. • Sep 5, 18-91, pors- • Feb 20. (full) 
Mar S-»2, (full) El Itld Mar 3, Sep 8-88, (full) Mar 2. Aug 
tlSO^ Kansas C. (very full) Feb 22, pors. • Aug 30-99, 
Pks. addr. (full) Feb 28, Montreal (very full) Sep 3-19-01. 
CewrU hist- review, pors. (lull) • Feb 27, Mar 5-92, Set Am 
Mu 9-89, Prwv. St RJ Mar -91 



\ 



118 



ELECTRIC LIGHTING- EDISON 



Electric Lighting. Ball system Sa Am Feb 8-80 

Bangok, Me.. Brush munic. plant E/ HYrfJune 20-89 
Berlin £"/^«'/-,o«(/ July 19.20-89: Kaiser gallerie The Eng \ 

Sep 21-88 
Boston, Edison station (full) El Eng * Aug lC»-03 
Bradford, map El Reti Loud' June 10-93 
Brighton, Crompton report El Rev Lond Mar 7-0O 
Bkookline Gas Light Co., Mass., station El Eng • Mar 10-93 
Brooklyn, N. Y.. Edison station, development. Field El Eng ' 

• Mar. El Rr\- • Mar I. El IVId * Feb 22-90, (full) • Dec 

21-89 
BRUSH-Swan station effic. teat, Bede!) El U'ld Sep 10-93 
Buoys, N. Y. harbor (cables) El Rtv * Mar 12-93 
CAMBitiDGE, England, station (ftJl) Eng* Nov 4-92 
Cance system Engjviy 19-89 
Chelsea, England, distrib. with accums., Webber (full) £/ 

R*7' Lend * Oct 4-89 
Chicago. Ill,, Wash. Park, Scheffler El Eng • Nov 30-93; 

i"™^* June 19-91 
Cincinnati. O., Hickenlooper station (working plan and eL) 

^■/HVrf" Aug 24-89 
Clinton, Mass. station El Eng • May 20-91 
Condensers, future of, Swinburne El Eng* Jan i): spark and 

air jet Mpis., E. Thomson • Feb 24-93. See also Elec. 

condensers 
Ueptford, Ferranti mains El Eng • July 9-J»0 ; alt. system 

El I fid* Dec 8-88 
Domestic, O'Keenan primary applic. to, Shedlock El H'ld * 

July 7-S8; plant test. Segundo. July I2-IM), Induslrits. 
* See also Elec. Lamps, incand. — lighting, incand. 

Dublin station El Rev J.ond • Sep 10-93 ; The Eng Oct 2 

-91 
Easton system El U 'Id • Nov 30-80 
Edison, pat suit in England (full) El Eng June- Sep -88 ; 

slaUon test. Hill (full) El Rff Ijind Dec 21, 28-88; and 

Swan United Co. reporl. Aug 2-89, Aug 1-90. July 23; 

feeder and main pat. hearing. Aug 5-93 ; Edison Ilium. Co's 

pro. f/^iTt- Aug 24. f/ H'A/ Aug24: Canada deci*. (full) 

Mar 23-89 ; and Swaa pats, legal decis. Tkt Eng Dec 21- 

88 ; Ihree-wire central station system • Nov 16, 22-89. 

See also Elec. Co's, Edison ; Elec. lamps, incand. Kc- 
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EUectrlc LlGHTiNG, Eiffel tower plant Eng • June 21, (full) Sc 
Am Sup ' July 2T-8» 
Ems, Imhoff, abs. /nsi C £ v M -88, antra/ EM -87 
Enoines. high and low speed, i'owers El Eng ' July -88; 
Edison direct connected trip-expan. and generator • Apr 2!i- 
91 : high speed in, Thurston El Rcsi Land Aug 29, El WId 
Aug 9-HO ; independent engines for incand. stations. Church 
• Mar ,1, E/ Rev Feb 2,V88 ; HHW h.p., Berlin, inset The 
Eng • Apr 11, 11-1K>. See also Elec. light stations; En- 

Ferkanti system, Haskins El Eng Feb 25, El Wld Feb 28 
91 

FRANKFOHT-on-Main El Rev Land Feb 28 • Mar 7-21-90; 
exhib. May 20-91 ; report, abs. Insl C E \ 100 -90, Elek 
Zeit V 5 -OO ; station. Miller report The Eng • Sep 30-92 

Geneva, Chavannes, aba. Inst C E v 05 -89, Lum Elec v 2S 
-88 

Hanover, Kohlrausch, report, abs. Inst C £: v 100 -90, EUk 
Zeit V 5 -90 

Incandescent stations, independent engines for. Church El 
Rev Land • Apr 13-88 : prog. Bohm • Oct a. Ifl. (full) El 
Wld* Sep 12-91 ; Ottawa, III. Valley plant, long dist,, map 
E News • Oct 5-89 ; carbon filaments, Fitz-Gerald, n The 
Eng May lS-88 ; Adelphi theatre plant, Edison-Swan Co. " 
Jan 25-89. See also Elf.c. lighting, London, etc. — stations 

Keswick water-power station, Fawcus Eng May 30, and dis- 
cuss., inset Inst C E'v 102 -90 

Liverpool stations El Rev Loud Jan 3<)-»I ; license E Rec 
Sep 22. Oct 13,27-88 

London El Rev Loud May. June 14, schemes, July, Aug -89 ; 
prog., Bailey (full) Dec 19-90; Elec, Supply Corp, report. 
Apr 1-92 ; prt^-, Bailey El md Jan 10-91 ; ed. Eng May 
24-89; Pruden. Assur. Co. offices station • Feb 14-90; 
Naval exhib.- Nov 27 "Dec 11-25-91 "Jan 1,8-9B; Lond. 
Supply Corp., Ueptford E &• Min Nov 10-88 ; E News 
July 4-01 ; Lond. Cen. station, Gilley Soc Arts Mass ~90 

The Eng Deplford incand. station, Lond. Elec. Supply Co. 
Oct 26-88 • Apr 5, 12 • May 31 ; Kensington Incand. station. 
House to House Elec. Sup. Co. • Feb 8-80 ; ' Sep 3. 12 • 
Oct 24 • Nov 7 • Dec 5, 12, 20-9O j Met. Sup. Co., map • 
Jan 10, 16 • 23 • Mar 8. Scotland Yard • May S-91 ; St. 
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Electric LicHTrNc, London 

Pancras staiioQ, Regent's Park • Feb IB, 'iO; Netting Hill * 
Apr 15; Westminster Sup. Co. • May 13; • Sep 9-92 
[ LooMis system E Nt^s ■ May 18-89 

I Lowell light and power station, Shaw £^/£"«^» Jan 14-91 

I Massachi;setts statistics £■/ ff/rf Mar 28-92 

Melbourne exhibition, Murray El Rn- Loud Nov 15-49 
I Moldings, \Ti^\.El Eng' Sep 10-90 

I Motors, trials El Rev Land Feb 22, report Eng • Feb 22 • 

' Mar 1-15, E /mi May -89,/.S'<v ^r/s 

I Municipal, Francisco E! Rev Aug 30, El IVld Aug 30-90 ; 

Bangor, Me., plant. Brush, June 20-89; St Louis 'Munic' 
arc system, Ayer (full) Sep 19 ; by munic. authorities, H. Rob- 
inson £ .V^wj Sep 12-91 
Natick, Mass., station EI Eng • Aug 0-90 
NEWcASTLE-on-Tyne Elec. Sup. Co. station, Heaviside El Rev 

Land Oct 28-92 

New York City, Edison 26th st. station, (full) El Wld • Jan 

10-89 ; Madison Sq, Garden, Sullivan ■ Nov 14-91 ; • Jan 

2-92 

OXFOKD station (full) El Rev /j>nd']a\y»,TlieEng*la\y 1-93 

Parcs, exhib. '8«£"/i?«'Zo«rf Mar 29-89, Mar 21, 28, Apr 4, 

May 16, 23. 3(K90 ; Sector of Place Clichy works • May • 

June 6-91 ; exhib., Heister system El IVld* Aug 24-89 

Eng Palais Royal Edison aUtion • MarS; exhib. • May 
3, portable military plant, July IS, Oerlikon plant, SB, * Nov 
15, 22-89 

Inst C E Paris markets, Andra, abs. v 100 -90, Genie 
C;?///* via -80; station, Meyer, abs. /«j/ C £' vl05-91. 
An Pouts V 12 -90; Nansouty, abs. Jttsl C E v 108 -92. 
Genie Civil • v 20 -91 ; exhib,, Fontaine Se Am Sufi • May 
26 " Aug n, Gramme station ■ Oct 10-89; Boul. Rich 
works, Lenoir " Jan 2-02 

TAe Eng Paris exhib, » May 3-ai Oerlikon works • June 
14, 21, T-H system * 28, station, July 20, Soc, Gramme do. 
Sep 20-89 
Philadelphia, Edison station El Eng * Oct 8-90, Piui * 
I May -89 

I Portable plant Eng • Feb 10-88 ; light port, military. Paris 

I exhib. July 19-89. do, Charleswonh5r/.'f'« Nov 17-88. do. 

I ap„ Suez canal The Eng Oct 12-88 
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Electric Lighting, Providence, R". 1., Narragansett Co. station 
El Eng • Sep, (full) Ei Kcv sup. • Aug 1". Henthorn (full) 
El Wld " Aug 17, P-ii-r* Oct -89, St RJ ' Aug -90 

Regulations, light and power service rules, Columbian exhib. 
El Eng Dec S8-93; station, safety El Rev Lon/l ]sinU- 
89; acts 1882 and ISSSl. Jan 10; (full) Oct 17-90; rules 
for work, Benjamin El Jfez- May 10; and motive power, 
for install, of, Boston Manuf'rs Mut. Ins. Co. Aug 23, do. 
E Xev's Augi); ins. rules, com. report El Re-!> Aug 30, Sep 
27. Jenks, 27, N. E. Ins. Exchange. Nov H-90, do. El Wld 
Apr 21-88 ; rules, com. report, Sep 10-91 ; rules, for safe 
install. E Ncivs Aug B-90, Oct 3-91 ; rules for E Ric Aug 
IS-90. See also Elec. insurance regs. 

Rope gear for elec. light work, Booth, Lea El Rt-v Lond June 
£0-91 

Rules. See Electmic lighting regulations 

Safety devices E. Thomson El Eng Mar, El IVld Feb 22- 
90; stationsafetyregs.£:/^(n'/,o«rfjan 11-89. See also 
Elec. lighting regs. 

St. Brieux El Wld' May lil-»l. El Rtv Land 

St, Catherine's Point light-house, most powerful light in world 
-Sir Am Sup ' July 21-88, 7Vir Eng 

St. Louis " Munic.' arc system and station (largest in world) El 
Rrj Lond\zxi IB, report (full) El Wld Jan a, Ayer (full) Sep 
10-91 

St. Paul Gas Co. station El Wld* Feb 23-89 

Salew, Mass.. T-H station El Rev ' June 15. (plans) El Wld 
• June 1&-89 • Mar 15-90 • Feb 14-91 

SOFHIA Cily El Rev Lr>iid iuTte 17-9a 

Sperrv system El Wld* June 15-89 

Spokane Falls sution El Wld' Sep 13-90 

Stations Am C E Edison incand,, test of, Hill, and discuss. 
V 18 -88 ; Caaier's speed reg- of engines, Aldrich, May -9H 
El Eng incand.. independent engines for. Church, Mar 
-88; stats., U.S. Aug 20: value of detail in, DeCamp •'27- 
90; distrib. of steam from, Prentiss • Feb 2&: central, 
management and finance, Foster, Apr 'i2, 2i), May 6-20, June 
3-24, July; op. by water power, Redman, Sep 10-91 ; fly- 
wheel accidents, Emery, Feb 10, 17; efiic. and higher ecnn., 
Vail, Nov 23, 30, Dec 7 ; light and railroad plants op, from 
same station, M Cay, Dec 28-93 
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El Rev Loud independent engines for, Cliurch • Apr 13; 
transformers vs. accums., Crompton • Apr 20, 27, May 4: 
breakdowns, R. J. Jones ■ June 22 ; cost, Fritsche • Aug 31- 
88; cen., notes, Yearoan, Nov 21-90; materials • Mar 13: 
combining contin, and alt. cur. systems, Leonard, Oct 2. 8: 
how to get paying loads for, Marks, Dec 4-91 

El Rrv construction, Woodbury • Feb 22 ; econom. steam 
gen., Babcock, Mar 1 ; accounts system, T. C. Smith, Mar 1 ; 
insurance, Barton, May 31, July lU-OO; building, Berlin Irxin 
Bridge Co. • Jan 10; steam distrib. from. Prentiss, Feb 2S; 
accounts, uniformity in method. Burleigh, sup. Sep 19; cen.. 
op. by water power, Redman, ID; how to get paying loads 
for, Marks, Nov 21-91 ; and power. Mackie, July 23, 30, Aug 
13, 20, Sep 10-24. Oct 8, Nov 5, 12-92 

El Wld accounts, T. C. Smith, Feb 22 : Woodbury • 22 ; 
value of details in, DeCamp. Aug 30 ; as an investment. 
Sunny, Oct 25-90 ; steam distrib. from. I'rentiss " Feb 28 ; 
uniformity in accounts, Burleigh, Sep 19; op, by water power. 
Redman, !0; how to get paying loads lor. Marks, Nov2l-JH ; 
the lamp, manager and customer, Roberts * Mar ll>: load 
curves " Feb 27-«2, • Electrician Load 

E iVmus Keswick, England, water power, inset " Sep 13- 

90 ; op. by water power E Etc Oct 10-91 ; running Pwr • 

Sep - Dec -90 • Jan - Mar • Sep • Nov -91 ; hazards, 

Low Sc Am Sup Apr 9-92 ; stats. Si RJ Sep -»0 ; Soc. 

L'Eclairage Elec. France The Eng ' Nov 1-89; U.S.. 

Addenbrooke, Jan 10, 24. 31-90; arc station management, 

June 24-92. See also Eli^c. lighting, names of places 

Suez canal, Sellon El Reii Land* Sep 14-88 

Tamwokth. New So. Wales. Dymond InsI C £■ • v 108 -92 

Tesla's system with curs, of high frequency El Rev Lond * 

July n. El Rev • July 4-91 
TivoLi Station El Rev Lond ■ July 15-92 
ToFKKA, Kan., Kingman, discuss. Am C E \ 2il -92 
Venice station Eng * Aug 14-91 
Washington, U. S. Navy Yard, Brush arc station. Wilkes E! 

Eng* May 21-90 
Westinghouse alt. arc system E/ Eng ' Apr 2-90; (full) 
El Rev and sup. ■ Oct 27, alt. stations (list) Nov 10-88; 



L 



Etg* Feb 8, 22 • Mar 15-89; abs. />ii/ C £: v 101 -90 
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Electric Lighting, Westminster Elec. Light Co. station El 
Jfev Land* Mar i»-92 
WoiliiC leads caL, graphic method, Hering E/ Eng • May 27 
-91. See Jso Et.EC. wires 

Worcester, Mass. station. Shaw El Eng* Dee 10-90 
Load equalizer, MaiUouK El Rev Loud • Dec 20-90 
Lock, electro-mag. permutation. Sedgwick's El Rev ' Sep 28 

-89 
Locomotion, Edison pat. El Rer • Oct 4~1M> 
Locomotives, Dobbie's gearless El Eng " June lU; Eiclte- 

meyer's gearless El Rer * June 13-91; proposed, f'ellissier 

£"/ »7rf» AugU; tests. Siemens • ^7-93; ed. 7'Ae Engjme 

Log El Rer /-OHd* }itTtSii'»l 

Machines, Wimhurst influence. Darke, cor. Eng * Feb 14-90, 

theory, Pellissier Sc Am Sup ' Nov 14-91. See also Elec. 

inAuence machine ; Dvnamos: Elec. motors 
Magnctic susceptibilities of various iron and steel. Niegbaur 

El Eng 'Feb-fW; reluctance, Kennclly (full) "Nov 4-91; 

propagation, E. Thomson, Wightmann El Rev Land * Oct 26, 

do. El H 'Id * Oct 27-88 ; screening, variational, W. Thomson 

• May 9, do. El Rev Land May 1-91 ; leak^e. Ives • Jan 22, 
2B ; balance, Du Bois • Sep 2, do. El Wld ' Sep 24-93 ; non- 
magnetic balances and alloys, Haswell, Webb i"/^?!' June 23 
-88; field, chaise of form affecting, Dolbear. Mar 21-ftl ; 
permeabilities of irons, Thompson ' July 2-92 ; call and inte- 
graph, the Abdank El irid ' Nov 24-88; Eickemeyer's 
gauge 'Nov B-89; mag. circuit notes, Steinmetz, June 4; per- 
meabil. of special irons, M. E.Thompson 'iTi; viscosity expts.. 
Hopkinson • Oct 1-92 ; field, early conception, Houston F Inst 
Mar -92 ; circuit, theory, Collins Tedi Q ' May -89 

MAGNE'io-motive force and mag. formulas, Emery (full) El Rfd 

• Aug 27 • Sep 3-92 
Magnets, permanent, character of steel used for, P recce (full) 

El Rev Lend* Sep 12-90 
Magnetism, relation to induced elec- mo. force and cur.. E. 
Thomson (full) El IVld ' June 1, El Eng • June -89 : Hop- 
kinson • Apr lt-30-9O; twisting, Balch • Sep 14-92; in 
watches, Giles El Re-<< Land ■ Oct 2«, Gribi El Rev June H, 
(fiill)£/ Wld* June 30 88; induced. Ewing • Oct 4. 11. El 
Rrv Lend* Oct 3-90. See also Magnetism 
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Electric Magnetization, permeabil. of iron at right angles to 
direction of. Kennelly El Eiig * June 11, 18-90 ; curves for, 
Emery • Dec 28-93 ; of iron, time-l^ in, Ewing {full) Ei Rev 
Land' Nov 8-80; changes produced by, in leng^th of iron 
wires, Bidwell, Oct 14 ; of iron, electro-chem. effects, Andrews 
• Nov 25-»2 ; formulas, Emery (full) El Rev ' Aug 27 • Sep 
3-92 ; of iron in very strong fields, Ewing El Wld Dec 22- 
88 ; curves of iron, under alt. cur.s., Moore • June 4-92 ; 
theory and formula for sofl iron, Collins Tech Q • May -SO 
Measukemests, W. Thomson's instrums., Fleming El WId ' 
Feb 25, El Eng* May -88, by Weston high resist, voltmeter. 
Loomis • Dec 24-90, El Rev Land • Jan fl-91 ; measuring 
ap, standardizing, Berlin, Aug 9-89 ; Anthony El Rev Jan 21 ; 
methods, Liebig, sup. Sep B-88; wiping contact methods for 
cur. and poten., Thomas - July 30, El Wld • July 3-02 ; volta- 
metric of all. curs., Kennelly • Nov S ; in a house to bouse sup- 
ply. Lowrie * 17-88 ; units and measures, Intemat. conference, 
Paris (full) Sep 21-89; applies, of Weston voltmeters and am- 
meters, Maschke (full) • Mar 20 • Apr 2-23-93 ; Lowrie Eng 
Oct 5-88 ; Webb E Mag Oct ; instrums., Swinburne E News 
Sep 15-20, (full) /«J/ CE *v 110-93, The Eng * May n-93; 
as applied to commercial work, Anthony F Inst Jan -88 ; con- 
stant shunt method for large contin. curs., Pike • June -112 ; 
resist., Bauer Piur " Mar -92 
Meter.s El Eng S h alien be rger's • Sep -88 ; Edison chem.. 
Jenks (very full) • Jan -89 ; the Walker " Apr 11; Wood's • 
Dec 17-90 ; the Meylan-Rechniewski energy ■ Mar 18, Eicke- 
raeyefa differential magnetometer, Steinmetn " 25 ; alt. cur. 
potentiometer, Moler • .May 27-01 ; P Ilk ington- White • Apr 13 
-93 

£/i^(T/ ioW Geyer-Brislol, for direct and alt. curs. • Dec 
21, 28-88; Edison chem.. Jenks, Jan 11 • 25. Feb 1,8; for 
central stations, Forbes, Feb 1, 8; Cardew recording • Nov IS- 
89; com. report. Mar 28; Blathy alt. cur. • June 20; Thom- 
son's • Aug 15 ; W. Thomson's ' Oct 10 ; Mares' energy ■ Nov 
7; Shand, Dec 5-90 ; Meylan-Rich- energj* • Feb 13: Fer- 

Mar 20; Frere's " 20-91; Brillie energy • ApraO; 

Dec Id. The Eng* Dec ia-»3 
El Rev for central stations, Forbes. Feb 1« ; the Slattery • 
Oct 12-89; Edison electrolytic, Kennelly • Oct 4-90; Wal- 
ker, May 30. discuss. June 13-01 




ELECTRIC METERS- MOTORS 



125 



Electric Meters 

El H'/rf Shallenberger's alt, cur. • Sep 15; Geyer-Bristol, 
for direct and alt. curs. * Nov 34; Reckenwun & Penti's • Dec 
29-88; Ellison chem., Jenks (full) "Jan 5; Nipkows alt. cur. 
ammeter • Mar 9; E. Thomson's oscillating " May 4 ; the WaJ- 
ker • July 20; the Manwar^n ' Dec7-8H; the Walker ■ Apr 
12, May 3<), discuss. June 13 ; Shand, Nov 22-00 ; Perry's dec. 
supply ■ July 11-91 

/nst C E for recording consumpf . of elec. energy. Wording- 
ham, insets (full) " V 108-92 ; Mares' energy, Juppout, abs. v 10:i 
-91. CtnU Civil • n-90 ; Hobart I'wr • June-Sep -89 ; 
the Wood ammeter Sc Am Sufi ' Jan U-88; radiation meter, 
Gregory • Dec 14-89; • Jali 2.1-90; the Frager The Eng ' 
May21); the Teague* June 19-91. bee also Elec. ammeters- 
ohm — secoh — tele — volt — watt meters 

Mining machinery, Atkinson Eng Feb 13, E News ■ Aug 8; 
energy transmiss., Leonard and ed. • May IH, Edison elec. per- 
cussion drill, le ; Aspen Min. & Smelting Co. • Oct 10-91 

Moldings, .standard for elec. work El Rtv " Nov l.')-90 

Motive force, ihermo-chem. relation to. Siebel' El Eng July 0- 
90, relations to atomic wt., chem. heat, etc., Gore, El Rev Load 
June 12-91, general relation to equiv. vol.. Gore, June ;J-24~ 
93, constant with variable speed, Hoho El IVlil' jun 25-90, 
equation, for resist, and self-indue, circuit. Bedell (full) May 14- 
28, June 4-92 ; properties of the human heart, Waller • Nov 
3,Sc Am Sufi 'Nov 24-88, El Rev; power, Thorenberg plant 
Set Am Dec 1-88 

Motors, Am C E comparative tests and st. locom.. Manhattan 
eleva. R., Moss, and discuss., insets ■ v 2-S -90 

El Eng ah. cur., Duncan (full) • Mar, Mar; Liebig, Mai 
designing, Walker, May; 2 h.p, Sprague, expts.. Cox ■ June 
Aug ; alt. cur. and transformers, new system, Tesia (full) ■ Jun 
June, Swinburne, Sep ; service charges basis, Lufkln, Sep -8S 

El Eng diags,, Clarke ■ Jan; regulation, Crocker " Jiu 
and dynamos, Perret • Aug; speed regulation, Ueprer i 
Paget • Aug; alt. cur. evolution. Patten ■ Oct -89 

El Eng Swinburne's alt, cur, • Apr 10 ; Tesla's alt. • Aug fl ; 
rates basis. Lufkin ■ 27; Tesla's new alt. Sep. 24; building, 
Short elec R. system • Oct 15; Bradley's alt • Nov. G, aelf- 
exciting ■ 12 ; windings, Serrell, Dec 10 ; Riker low speed mul- 
tipolar coDtiD. cur. ■ 1T-90 
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Electric Motors 

El Eng inventors of (Thomas Davenport) Pope (full) ■ Jan ' 
7-28 • Feb 4; Patten's alt. " Mar 4 • May 13; all. cur. design, 
Weston " Apr I ; perfection of stationary, Crocker " May 27 ; 
all. cur., HospiCalier, Aug 20; op. at any speed or torque, with 
max effic, Leonard * Nov U5 ; law of max. effic, Mailloux, 
Dec ; polyphasal generators, I'upin • 23-91 

El Etts the Peiret (full) • Jan li; lawof effic, Mailloux. Jan 
13; alt. cur., Stanley • Mar 2; gearless, Short • Apr 13; Ex- 
celsior, M uldaur • Sep 14 ; Lundeil fan • Dec 7-93 

El Rev Lond simple * Apr 13 ; alt. cur., Tesla's new system 

• June 15, ed. 22 • 23-88; desig^n, Snell, Keb 1 ; speed rt%.. 
Deprer, Apr 2fi, Compl r; regulation, Crocker El Rev Lond 

• June 14; alt. cur., evolution of new type, Patten (full) ■ Oct 
11-89; armature reactions, theory, Swinburne " Feb 14,21, 
Mar 28, -Apr 4 ; op. with high tension cure., Sperry • Feb 21, 
28 ; design, Esson • 28 • Mar 7, 14; Tesla's alt. " Aug 22, Oct 3- 
90; alt. cur. design, Weston ■ Apr 17; Hutin 4 Leblanc's 
all. cur. • July 24; Edison's • Aug 21-91 ; leakage, Ives "Jan 
22. 29-92 

El Rev Liebig, Feb 25; alt. cur. and transformers, new sys- 
tem, Tesla • June 2, !i, Weyde " July 14 : service chaises basis, 
Lufkin, Sep 22-88 ; Bradley all. cur. imps. • June 22 ; alt, cur. 
Patten • Sep 28-89 ; armature reactions, theory, Swinburne • 
Mar 15; imps. do. • Apr 10; Tesla's alt. cur. pats. • Ai^ 18; 
rates basis, Lufkin • 30-90; Eikemeyer's novel • Mar 28; 
Edison small slow speed • May 30; the perfection of station- 
ary, Crocker ■ June 0; alt. cur.. Hospitaller, Sep 12 : Bradley's 
alt. cur. • Oct 2 ; perfect, Evereit, .31 ; aut. op. at any speed or 
torque, Leonard • Nov 28-91 ; alt. cur., Stanley • Mar 12; 
Ryan series reg. lest. Bliss, Dec ai-02, Sib J Eng 

El li'ld the Patten* Jan 7; effic. tests, Crane " Feb 4; alt. 
cur., Duncan Ifull) ■ 2.^; Liebig, Mar 3; reg,, priority of inven- 
tion, Spraguc • Apr 7, 14; cal. and designing, Crocker • 28; 
alt. cur. and transformers, new system, Tesla " June 2; the 
Lugo • July 14; service charges, basis for cal.. Lufkin " Sep 8; 
designing, Owens " Nov 17-88 

£"/ W/rf alt. cur., Tesla, May2&; reg., Crocker (full) "June 
1, discuss. ■ 8; the Perrel • Feb 2, July fi " Aug 3; alt. cur, ev. 
of new type. Patten (full) • Sep 28; Industries' prize, a ' Dec 
7; new prin. of constructing, Mailioux • 28-89 
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Electric Motors 

El Wld relation to elec. lighting Co's, Fitzgerald • Feb 1; 
Op. with high tension curs, Sperry, 15; design, l£sson (full) ■ 
Mar 22, 29 • Apr 5, 12 ; the Zipernowsky-Deri-Blathy synchro- 
nous • Mar 20 ; Perret multipolar ■ July 28 ; alt. cur., new types 
• Aug 10; Van Uepoile induction • 1(1; rates basis. Lufkin, 
diags, • 3U-90 

El Wld work of Dow, in torpedo service. Apr 18 ; alt. cur., 
Duncan * May 9, IH ; perfection of stationary, Crocker " May 
3(>, discuss. June ; alt. cur., Hospitalier • Aug 20; Frjnkfort- 
Lauffen three-phase, Hering (full) • Oct 31 • Nov 7 ; aut. op. at 
any speed or torque, with max effic., Leonard • Nov 28-91 

El JfW magnetic leakage, Ives (full) ■ Jan 2 ; alt. cur., Stan- 
ley (full) * Mar 5 ; alt. cur. self starting and exciting synchro- 
nous, Patten • Apr 2 ; cal ; Bedell, diag. • 30-92 

Eng alt. cur., ed. Nov 20; the Short gearless E Ne-ws ■ Sep 
.•i-91; in workshops, Jenkin Inst C E ' v 102-90; small, 
etfic, Clifford, abs. v 91-88. Am Acad Arts S- Sd v 22-87 ; 
E Rec • Nov -OO ; cal,, Bedell, inset E Inst * June -93 

P-air the Baxter • Dec -88 ; Thomson's • Jan ; reciprocat- 
ing ■ Feb -89 ; Simple • Jan -»« ; (various) ■ Jan -92, Elfc 
Industries ; (growth of business) Pope R^ Eng Sep -8ft 

Sc Am Snfi the Menges Ihermo-mag, generator • Feb 18; 
simple, making, Hopkins ' Apr 14 ; charges, basis for cal,, Luf- 
kin, Sep 22, Nov-3-88; the Tesla • Apr 0-89; home made, 
Parkhurst " Aug 2-0O ; small, Hopkins • Jan 3-91 

St R J building, Short R. Co. ■ Oct -IMI ; max. effic. condi- 
tions, Leonard. Maillou3t,Jan-»2 ; small, efBc, Clifford T^chQ 
Sep-87< Feb 89; small, comparative working expenses of, 
Korte The Eng Jan 22-93, Zetl dent Ing-9\. See also 
DvNAMOS: Elec. generators; Railroads, elec. motors 
Navigation, Bennett, El Rev Loud Apr 10-91. 
Ohm's law, extension of elec. mo. force and Oudin El Eng Dec 
30-91 ; expt. proof, Mayer " July 0. El Rev Land Aug 1-ftO ; 
units, the volt, ohm and ampere, Nipher " Apr 2". ohm det.. 
Wuilleumier, July 13-88. suggestions, J. V. Jones (full) Sep 
12; the Evershed El Wld • Jan 11-90; alt. cur.. Swinburne 
■ Dec 19-91 ; units, olim, Glazebrook. Jones Eng Sep 20-90, 
new det. of Sc Am Sup • Feb 10-89 ; law and electro-thera- 
peutics, Winton. July 20, expt. proof, Mayer • Aug 2-90, Am 
J Sd. See also Elec. units 
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£, London Sc Am Sufi • M ar 2-89, El Eug 
t TBf Foster mine. McDowell E Anns Oct 4-00 
nL Hope-Jones Et Ec-v Zowrf Jan 15-92 ; Wacker's 
• i/IPW" Nov 23-89; organs. Swinburne • July 4-91 
>. Herti's researches, Tunzelmann El Eag Feb • 
a^C M^ • J«ly • Aug, Joubert • Oct -89 ; in air, Trowbridge 
& Bim Lm>dOa\1Ai^A\) El Rtv • Dec n-90 
*»**^' *"1***T* T"**" Bennett El Rev Land ' Sep 4. Eng* 

L v. S. stals., Lockwood El Eng Feb -88; see El Rev 

9, progressive " Mar 20 • Apr Hi • June 



jff/WWJune tS-02 
pM.n«OKC Zigang's Se Am Sufi • Oct 12-89 
^MtVLCCTKic Cos iranspon. system, N, E. El Eng ■ May 27, 

Mvc repon El Rm Lend June 5 El Rev ' May 30-91, do. 

El trU May 2!!-91 , carrier • Oct 10-90 
FomrTtAL. high, phenomena, Skinner El Wld' May 1; difFer- 

cacts. N^baur. Nov. 2(1, Dec -i. 10-92 
^aWKR. dec. motor and st. locom. test, Manhat. eleva. R., Moss., 

intts Am C E»v tS -90 ; distrib., Spaulding. insets Cassier's 

• Dec -ttl ; and steam. Wright, Aug -93 

f/fV standards ot econ. in gen. of, Swetland ■ Aug '21- 
•O; comparative cost, eflic. of large and small motors, 
>l^lM«4er, Apr 20 ; econom. limits of large units. Church ■ Dec 
&»-01: Edison works, Schenectady. N. v., Martin (full)- Feb 
S; plant at Chic. World's fair, Collins • Mar 23-92 ; distrib. 
bjr all, cuts., Tobey El Rev Loud " Feb S ; distrib. by direct 
curs.. Dow. 26-93 ; rates E/ Rev Aug 1-91 

El H'ld measurement by voltmeter, Swinburne " Apr 18; 
■iMSurement of any etec. cur. to any circuit, Ayrton, Sumpner 

* May !i 23; measurement developed by alt. curs, in any cir- 
nul, Hering • Dec 20 ; distrib. by all. curs.. Stanley " June l-S- 
»l. Leblanc £.um EUc 

^Et Wld disirib. by direct curs., Dow, Feb ; by alt. curs, 
Stanley, tl; Thomson's law of economy, Carter,July 30; station 
distrib.. Unwin, Aug ao. 27: supply cost. Hopkinson, Dec ■'). 
10.84; gen.ai coal-tields and transmisa. to industrial centers, 
Thwaite ' 31 ©2 

Hmg econom. limit of large units, Church, Jan S; altrubtic 
effects, Perrine E Mag Jan -92; technically considered, W. 
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Electric Power 

Allen E News ■ Nov 1-90; distrib., Spaulding Pwr* Dec 
-91, Am M E. Sc Am Sufi Jan 16; gen. in coal-fields. 
Thwaite T/ie Eng Dec 2-92. See also Elec, motors; Rail- 
BOAOS, elec. power stations 
Power Transmission, Am Miu ^restni status, Rothwell v 17 
-89 1 in mining operations, ^^paulding. insets (full) ■ v IH -91 
El Eng (energy) " Feb -88, InduslrUs ; Kapp El E?is 
Mar 25 ; at very high potens. " Apr 8 ; Leonard (full) Sep 
2-»l; long dist.. Hart • Jan 13; high poten., E. Thomson, 
Mar 23 ; long dist., Scott " June 15-93 

El Riv Lond Sprague, Mar 22 • 29, May 10 ; long dist., from 
over compounded gens., Serrell ■ Dec G-89 ; Kapp, tables, Feb 

20, Mar 0, (full) July 17 " Aug 7-28-91 ; Frankfort plan, 
Hering, Apr 8 ; multiphase and dislrib., Reeken^aun, Apr 20 " 
May 13, June 24; long dist., Thwaite. Dec 16-03 

El Rev Roberts • Aug 31-89 ; Kapp (full) Aug 8 ; long 
dist., Frankfort, alt, curs, differing in phase (rotary curs.), 
Dolivo-Dobrowolsky • Sep 10 ; Lauff en- Frankfort, Kapp " Oct 
10-91 ; long dist.. Hart • Jan lii; high poten., tl. Thomson, 
Mar 26 ; long dist., Scott • June 2B : by alt. curs.. Kapp ■ Sep 
17; future, Oct 15-9a, Industries ; Elecirkian Lond 

El Wld long diat. cals., Serrell, table. May 25 ; Roberts • 
Aug 1"; long dist, from over-compounded gens,, Serrell " Nov 
10-89; Mar 14; high pressure, at Oerlikon, May " Apr IS; 
UuHen-Frankfort plant, Hering (full) • Sep-20 • Oct 31 • Nov 
7 ; by all. curs., Dolivo-Uob. • Oct 10-91 

El IVld Lauffen- Frankfort tests, Hering, Jan 9. discuss, (full) 
Mar 5, effic. • July 2; diags., Schlesinger • Mar 5; Bell, 19; 
high poten., £, Thomson. 20; multiphase, Keckenzaun, May 

21, June 1 1. July 23 ; long dist., Scott (fuU) • June 18 ; effect of 
harmonics on ait. cur.. Rowland, Dee 10 ; gen, at the coal-fields 
and transmiss. to industrial centers. Thwaite " 31-92 

EiigeA. Feb 20, 27, Mar 0-91; cost, Mansfield, n £ 6^ vlft« 
June 23-88; Rothwell, Jan 5-89; in the west. July 23-93, 
El Eng; Nevada mill E News Apr 12-90; alt. curs, for • 
Aug 22-91 ; Hering, Mar 10-92 ; Sprague /" InsI • Mar -89 ; 
Lauffen-Frankfort, table, Aug; Griffin (full) Sep -92; by alt- 
curs.. Stort abs. /rist C £" v 106 -91 ; cost, Lahmeyer, v lOS 
-92, Elek Ztil -91-93 ; Geipel Inst M E Feb -88 

Pvtr long dist. Hart Feb, Jackson, Apr. high poten., £. 




ISO 



EI^BCTRIC POWER- RESISTANCE 



£lectric Power Transmission 

Thomson, May; Griffin ■ Oct -93; Morris R Sr* Eng May 
-92 ; • Oct -90, Genie Civil; Sprague (full) Sc Am Sufi 
• July 20. 27 • Aug 3~8» ; • Mar 3-88, luduslries ; long disL, 
Hart Tech Q • Apr -92; Kriegsieltin to Solothurn, expts. 
TAe Eng Apr 13-88 ; West, Jan 18 ; La uff en- Frankfort install. 
" Oct 2, 9. oerlikon alternator • 23-91. See also Railroads, 
dec. power stations 
Projectiles, elec. welded. Maxim Cassier's • Oct, El Rev Aug 

6-92 
PUMP.s, pumping in collieries, Brain Ei Eng]i.a -88; Oittman's 
vac. El H'/d* June 4-92; Hall's pumping plant E News May 
5-88* Mar 15-90; three-cyl. elec, Gould MfgCo.* Nov 14 
-91 
Railroads, elec. working ol, W. E. Hall E Neivs July 12, limi- 
tatioDS of steam aod electricity in transport. 12-90. See also 
Railroads, elec. 
Recording instrums., Holden, Drake and Gorham's El Rev 

LoM/i * Sep 3.0-02 
Register, Ongley EJ Rev • Jan 31-91 
Regulators. Herrick E/ fV//i* Apr 5-»0 
Resistance, El Eng compensated standards. Nichols • June 
-88 ; specific, of paper • June ; of elec. light installs., Jamie- 
son, Oct -89; specific, of melals and alloys, Prescott, Apr 30, 
May 7; inductive del,, Steinmetz, Oct 2fi, Nov 5-90; insul., 
measuring, Patterson • May 20 ; of copper, standard for, Hol- 
man, Nov 18 ; compensating, for galv. shunts, Frey ■ Dec 23- 
91; standards, Willyoung, June 1; insul., of cotton and silk 
covered wires, Luquee " Dec 28-92 

El Rtz' Land compensated standards, Nichols, Aug 10-88; 
insul., of elec. lighting station, Jamieson, Jan 25; standard, 
des^, Fleming • Feb 1-89; of mercury, Glazebrook, Sep 
10; spec, of copper, Fitipatrick (full) 26; of metals, Le Chatel- 
ier • Oct 17 ; wire standard resists. Dec 20-90 ; human body, 
value of diminished, Cardew, Mar 13; of conductors, meas- 
urement. Appleyard ■ Dec 18-91; of pure metals, alloys, 
Nov 11-92; of mercury, det,, Glazebrook El Rev • Oct 18 
-90 

£■/ W/rf compensated standards, Nichols, June 9-88; of 
iron and its alloys at high cenips. " Apr 19; of mercury, det., 
Glazebrook, Oct 1 1 ; wire standard resists., com. report, Dec 6 ; 
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Ayrton, 



Electric Resistance 

coils and boxes, Frey " 20 • 37-90 ■ Jan 

for, Feussner, Mar 14-91 ; non-inductive ci 

Mather* Feb 13; of parallel circuits. Bedell • Oct I.v9a 
F Iitst Megohm, Davids, Apr -91 ; standards, manuf. and 

adjustment, Will young, Apr -93 ! of metals, steel, Le Chatel- 

ier, abs. /«J/ C E \ 104-91, Cotnpt r v 111 -90, 112 91 ; 

of pure metals alloys Sc Am Sup ■ Dec 31-92> See also 

under Elec. insulation 
Retakdatio.v due to iron pipes, Preece El If^/d May dl-Oa 
Rheostat, new, C. K. Carpenter E/ litv " Nov C-03 
Routing machine, Irish's El Wld ' Nov 2-89 
Rules, fire ins., Hartwei! (ful!) AV ^^^' Zowrf.Sep 12-90; right 

hand and other rules, Maycock * Jan 15-9S; elec. light ins. 

rules, England E/ Riv Jan 14-88. See also Elec. insurance 

rules — lighting regs. 
Safety devices, E. Thomson El Rev Land Mar 14, El Rev 

Feb 22-90. See also Elec. insurance 
SCHISEOPHONE (flaws in metals} El Eng' July lii-9» 
SCRERK ISG. electrostatic, by gratings, etc., W. Thomson El Riv 

Lend KfX. IT; and magnetic, variational, do, Sci Am Sup * 

May 16-91 
Search light, Hutchins Cassier's • Dec, Knowles (full) El Eng 

•July37" Aug3. 24 92 
Secohmetek, Ayrton & Perry's El Rev • Apr 20-89 
Secret service, individual telegraph call R Gob 'Aug 28-91 
Seeing to a distance, Weiller. cor. Sc Am Sup • Feb 8-90, 

Genie Civil v 15, Lum Elec. El Rev 
Sewage purification, Cilley Soc Arls Mass -90 
Shunt, constant method, errors in, Pufier El Rev Loud May 

11-88 
Signal ap., Morgan's aut. system El Rev * June 7, Eitg ' May 

10-90 
Smelting and production of aluminum, Boby Sc Am Sup • 

July 13-89. See also Aluminu.m 
Snow sweeper. General Elec. Co. Sc Am Sup ■ Dec 31-93 
Solenoids, propetties, S, P. Thomp.son El Rev Feb 21-92; 

variable action of two-coil, Aldrich F Inst * Apr -92 
Spakks, nature, in elec. vibrations of Herti, Bischoff El Rev 

Land ' Sep 25. Oct 2-91 ! sparking, SerreU El IVld • Nov 

10-88 
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Electric Standards, com. report El Rev Land Sep 20, Oct 10- 

»0 ; Ocl Id, discuss. 30-01 ; Pellet report, Sep 13, 20, El Wld 

Sep 7-8» ; com. report, Sep a6-01 ; Brit. Assoc. Sep 3-92 ; 

com. report El Rev Oct 3-91, The Eng sup. Dec ii-»3. See 

also Elec units 
Stocks. English, table El Rev Land Dec lrt-«2 ; market El 

Wld Dec 0-27 -»0 
Storage, of the all, cur., FoppI, abs. Inst C E v 102 -90 • EM 

Ztit -90 ; storage batteries. See Storage bats. 
Stokm phenomena El Eng • Aug 24-92 
Stove, Giraud's thermo-elec, Hospitaller, abs. Insi C E v 

105, ion -9\, Genie Civil • v m~9\,ScAm Sup • July 18 

-91. See also Elec. healing 
Stress, optical demonstration of, Riicker Eng • May 18, Sc 

Am Sufi 'M^y lB-88 
Subways, N. Y. Bd. of Elec. Control, report El W/rfJan 12-80. 

Jan 25; practical working, Maver, discuss. Mar 15-90; of 

N. V. City £ \ews Apr 21 • May S, 20 ; of Phila., cor. • June 
. 9-88 ; of N. Y. ^Vi Am Apr 20-89. See also Elec. wires. 

imder^ound 
Sugar refining E Ne-ws Sep 22-88 
Supply, cost, Hopkinson El Rev Land Nov 11-92. See also 

under Elec. lighting 
SwiTCH-boards, Manhattan Elec. L. Co. El Rev ■ May 7 ; multi- 
ple. Baylis. July 9-9S 
Switches, designing, Ofirell El Wld June 21-90 ; and switch- 
ing Pwr • June • July -91 
Tabulating, Hollerith system, com. report F InsI • Apr -OO, 

See also Census counting ap. 
Tanning El Rev Land June 20 • July 3, 1&-91, El Rev June 

14, hUt. n El Wld Sep 27-90 
TEI.E.METER system E .Xeivs Oct 6-89 ; Fiskc's (marine dist 

instrum.) Brylinski abs. Inst C £ v 100 -I»l • An TtUgr. -01 
Terms and phrases, Maycock El Rtv Lend • Mar 25-92 ; (list) 

i'A'^ June 2-88 
Testing, Handbook of, Kempe. bk,, Spon ; of iron, Swinburne 

El Wld " Sep 27-90 ; ap., construct, and use:, Frey • Jan 17- 

31" Feb 7-28* Mar -,14-91 
Time. See Time, electric 
Traction, de Coetlogon E JVeivs * Aug iS-88 ; the Ries in* 

creaser (locomotive) • Aug 0-9O 
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Electric Transfer table. Sprague. Altoona, Pa. El IVLi • Apr 
13: Filchburg, Mass. • Nov IB-SO 
Transformation. alL — direct cur., proposed svsieni, Patten Ei 

Wld " Feb 27 " Mar 19-92 
Transformers El Eng alt. cur., Kapp, discuss, (full) * Apr, 
Apr, new srstem. Tesia (full) ■ June, and rontig. cur. system. 
comparative value. Badt, July- Swiobume. Sep -SS; Kyan. 
and discuss. <fuil) • Jan, Jan ; effic, Humphrey • July 2-»0 ; 
distrib.. Swinburne • Apr 1. 8: alt. cur., geomet. theory of, 
Steinmetz, June 3-24, July 1-39, Aug 5 - Dec :!3-91 ; relation 
Of size and effic. Stillwell. Mar 2-92 

El Rev LoHd-aAx. cur., Kapp (very full) " Feb 17, distrib. by, 
Mackenzie • 17. 24, Mar 2, 9. Cromplon ■ Apr 20, 27, May 2S ; 
new system, Tesla • June 15, 22, ed. 22 ; disirib. by, Gutmann, 
Oct 26 : (seeondarj' generator) pats., Gaulard & Gibbs vs. Fer- 
ranti. July 13-88, Mar 8 : Ryan ■ Jan 17 ; reg, cur. or poien.. 
E. Thomson's method • Apr 26; bisL, Wilking's, Geiyi, .May 
17. 24: losses due to hysteresis in, discuss., E. Thomson, Tesla, 
June 13; description, Swinbunie (full) Sep 20; Picou, report. 
20-8M 

i"/ ^rti Z,Di«(/ distrib., Swinburne, Feb 27, Mar 8, 20; effic, 
Stanley. Mar 6. 13-OI ; relation of size and etfic, Stillwell, 
Apr 22 ; distrib. by alt. curs., Kennedy. 22. May (( • 20 ■ 27 ; 
hist, of tension-reducing " May 27 ; Perry, June 3 ; tests, Hop- 
kinson report (full) • July 1 ; effic. at different frequencies, Ayr- 
ton, Sum pner • Sep 23, imps. • 23; alt. cur., expts., Fleming 
(full) • Dec 2-30 ; Ferranti (full) 30-92 

El Rev new system, Tesla • June 2-88 ; Ryan. Dec 28-80 ; 
effic, HumpSirey (full) 'July J-»0 ; German cur. • June 20-91 ; 
relation of size and effic, Stillwell, Mar 5; 17,500 watt, test 
report, diag. Oct 1-92 

El Wld alt. cur., Kapp " Mar 17, 24 ; contin. cur., Sellon • 
May 5 ; new system, Tesla * June 2 ; points in distrib. by Gtit- 
mann • Oct 1.3-88 

El Wld E. Thomson's method of reg. cur. or poten. in 
secondaries of ■ Apr 13 ; Kapp regulating ■ -May 4 ; and Ganz 
alL machine. Forbes '2,5; Picou, Sep 7; Paget's alt. cur." 
Nov III; tssts, Ryan (full) " Dec 28; design of commercial, 
Swinburne, 28-89 • Jan 11, 25, Ryan, discuss. II ; effic, Hum- 
phrey (full) ■ July 5 ; distrib. by, from cen. and eccen. stations, 
r.ani system, Fleming (full) 20 • Aug 2-30, Sep ■ Oct 2fi • 
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Electric Transformers 

Nov 1- 15, 29 • Uec 6, 27 -»0 • Jan !0. 24, 31 • Feb H ; mag. 
circuit of, closed or open, Evershed, Mar 21 ■ 28 " Apr 4, 18, 25 
• May 2. 0, 23 • Juns (i ; disirib., Swinburne • Mar 21, 28 • Apr 
4, U-Ol 

El WId relation of aiie and efflc, Stillwell. Mar 5 ; effic. 
Dobrowolsky • May 2.S ; the Rowland, July Q ; Westinghouse 
8.500 watt, test, Hopkinson " 18, 23 ; test of 17.600 watt SUn- 
ley, Ryan • Oct 1 ; effic. at different frequencies. AyrtoD, 
Sumpner " 8, 1.1; hysteresis measurement in, Evershed • 16, J 
22 ; universal. .Appolonj • Dec !0 ; alt, cur. expts., Fleming • | 
24-93 1 

£n^pats., ed. Mar 8-80; interference with alt. curs., Ayr- 
ton, Mar 27-91 ; Haskio's, bk. n E AVa'i Sep 2B-02 ; alt. 
cur., Kapp The Eng Feb 10-24-88; alt cur. Fleming, bk. 
review, Aug 26-92 

Tree felling machine Se Am Sufi ■ Mar 3-89, Industriis 

Undulatioxs, Hertz's expts., liertolini Eng * Dec 12-90. See 
also Elec, Hertis 

Units. Crocker ^/ £«f Dec 31-90: Brit. Assoc. Oct. 14-91 ; 
the volt, ohm and ampere. Nipher E/ Krv Lond ■ Apr 27j 
ohm det-, Wuilleumier. July 13; nomen. Dec 7-88 
standards, Pellet report, Sep 13, 20-89; com. report, Sep 29, I 
Oct IO-IK>; of measurement, absolute, Moon, May 1 
standards, report. Oct 10, discuss. <t0-Ol ; nomen., Lodge, 
Aug 1 2-26-93 ; Crocker El Re-. ■ J an 3 ; and standards, report, 
Oct 3-91 

El IVld the voli. ohm at;d ampere, Nipher. .Apr "i 
standards. Pellet. Sep 7. and measures. Tntemat. Elec. Con., < 
Paris (full) 21-89 ;of present and future. Crocker, Jan 3; Kim- 1 
ball (full) * 17-31 ; and mag., absolute dimens., Rodgers, May a 
2; and standards, com. report, Sep 28-91 ; do, Brit, AsaoK.% 
Sep. 8-92 

Eng ohm, Glazebrook, Jones, Sep 26-90 ; new det. of o 
Sc Am Sufi * Feb l(J-89; of present and future, Crocker, 
Apr 11-91; (terms) ^'Z /?_/ Oct -89 ; and mechan.i' *■ .^/iii 
Aug 0, The Eng ]u\y 4-90; cleciro-magoetic. .Nov 37-91; 
standards, com report, sup Dec t>-02. See also Elec. am- 
pere — ohm — standards — voll — watt, etc, 

Vaci'IJM discharge streamers action, Pupin El Eng • Apt i 
92 ; tube discharge, Tcsla El l^ldl June 10 • July 1-Bl 
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Electric Voltmeteks El Eng the copper, Anderson, Oct -88 ; 
spiial coil. Ryan • Dec -8U ; best dimens. for standard. Ken" 
nelly, Nov 12, Ifl-ttO; Weston direct reading alt. and contin. 
cur. • Dec 18-01 

El Rei' Land portable, for measuring all. potsn. differences, 
-lyrton (full) • Jao 13-27-88 ; Ayrton & l^errys hot wire ' Mar 
8; spiral coll, Ryan • June 28 ; \V. Thomson's chain of electro- 
sUtic, Meikle • NovS-21)-80; Ayrton & Perry's twisted strip" 
May2-90:Sankey ■ Nov 27, Dec 4-91 ; Weslons"]an 1-92 
El IVIJ for measuring all. poten. differences, Ayrton, Perry 
•Jan 28, Feb 4. tl; portable, do. Mar 10; Weston's • Nov 17- 
88 • Feb 2 ; iaslrums. for measuring high potens. ■ 9 ; Ayrton 
k Perry's • AprG; spiral coil, Ryan ■ June 1-89; Ayrton 
& P's twisted strip • May 24-90; Weston, as a testing in- 
struiD., -Merrill • May 21-92; and ammeter combination, A. 
White (full> • Sec Arts Afass -90 

Water conveyor, Bailey's, n El Rev ' Aug 2-90; purification, 
Stanley-Quackenboss pat. E A'e^i's May 17-90 

Wattmeters, Thomson recording El Eng ' Nov 5-90 • June 
17-91 ; corrections to readings, Danielson El WId • Mar 6, 
do, Friese, do. May 21-92; for alt. curs,, Gam Eng' Apr !i- 
89 ; abs. Inst C,^ v 94 -88, Cen EUk -88 

Wave and phase indicator, for alt. and undul. curs.. E. Thomson 
El Rev Lottd " Feb a-88 ; waves, mechan. actions, Herti 
El WId ' July 25-91 ; propagation through wires, Hertz • 
Oct 12, i'/^'wf Dec. (full).S"c.-(m J-a;SOct lH-89 

Weighing machine, the Snelgrove El Rev Lond' Aug 19, El 
/?«/ Sep 7, Eng • June 21-89 

Welding Am M E Woodbury v 10-89; Am Min E.Thom- 
son V 10-91 ; and metal working, Wood, v yo -92 ; Cassitr's 
welded projectiles, Maxim ■ Oct -92 

El Etig aul. machines, Lemp (full) ■ June 1 ; E. Thomson. 
Oct 8-90i practical aspects, Perrine, May 27-91; El Rcf 
LokJ • Jan II; E. Thomson • Nov 10-88; Benardos system, 
Jan 1-92 ; proc. Lodge on, Varley (full) July IS, Industries 
June 27-90 

El Rtv Woodbury, Oct 27, teals, table. Nov 3-88; aut, 
machines. Lemp (full) June 7 ; applied to manuf- of projectiles. 
Wood, Nov 1-90 ; practical aspects, Perrine. May 30, discuss. 
June 13; Okonite Co's plant • Oct 24-91, welded projectiles. 
Maxim. Aug 0-92 
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Electric Weldixg 

El Wld Beoardos', by means of the arc * Feb ^; tests, 
table. Dec 1-88; Thomson^s * Feb 9-89; aut. machines, 
Lemp (full; * June 7: Coffin's incancL. new method * Sep 20; 
E. Thomson, Oct 11 : in projectile manuf^ Wood, Not 15-90; 
pract. aspects, Perrine. May 30. £. Thomson. June 6-91 ; 
Benardos* system, by elec. arc * Jan 1($ : in wire indus., Bullard, 
abs. Mar 12 ; and metal working. Royce. Nov 12-92 

Eng Benardos* system ♦ Dec 25-91, da St. Petersburg * Jan 
27 ; Thomson's ♦ Dec 14-88, do. Fish, Oct 4-89 ; E Mag 
Pope • July -91 ; E fi- Min Thomson's, n • Not 17-88 • Feb 
9; Howe's Metallurgy of Steel (bk) sup. May 11-89; arc * 
Sep 13 ; aut. machine, Lemp * Nov 29-90 

E Xews Benardos' method, Apr 7; proc. * May 5-88; 
Thomson proc., expts. Mar 9, 23; fibrous structure of elec. 
welds • Sep 14, 21-89; Fish, Jan 18; (full) • Nov 15-90; 
pract. aspects, Perrine, June 6-91 ; E Rec Woodbury, Nov 17 
-88 

F Inst Woodbury, Dec ; Thomson ♦ Nov -88, Thom. Elec. 
Welding Co., U. S. Naval Bd. report, July ; Thomson's, notes 
from Paris exhib., Herina^, Sep -OO ; Inst C E applic. of elec- 
tricity to welding, stamping and other cognate purposes, Bram- 
well, and discuss, (very full) * v 102-90, pract. aspects, Perrine, 
abs. V 105-91, 107-92, Am Inst Elec Engrs -91 ; of metals 
Locofn Nov -88 ; Benardos' method, Ruhlmann R &» Eng ♦ 
Feb -88, Electrician Lond 

R Gaz Woodbury, and discuss., abs. Nov. 2-88 ; wire cable, 
Stuart, Bullard, July 10; of rails, Ries, cor. Sep 27-89; of 
projectiles, Wood, Nov 7-90 ; cost. May 1 : uses, Perrine, 29, 
E. Thomson, discuss. June 12-91 ; elec. blow-pipe, Sheldon 
SciAvi Feb 2-89 

Sc Am Sup Benardos' * Mar 3 ; applies., Stuart, July 21, 
Oct 20-88 ; rhomson's * Jan 20-89 ; weldable by electricity 
(list) n Aug 10; prog. * Sep 20; of projectiles, Wood, Nov 22, 
29-90; Dewey ♦ Jan 17-91; Benardos-Howard proc. ♦ Feb 
6-92 ; Soc Arts Mass of projectiles, Wood -91 

T/te Eng Thomson's machines, Paris exhib. July 5-89 ; ed. 
Feb 21, cost, n 28; Bramwell, Apr 18; Woodbury, June 27: 
arc C. L. Coffin, n * Sep 12; of projectiles, Wood, Dec 5 
-90 ; Benardos-Howard proc. * Dec 25-91, machine ♦ Feb 26 
-92 
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Elwtric VVrNDtKO coils data, tabic, Wheeler. El Eng May -88 ; 
the Bell compound, [or constant poten. Et WId ' Nov 2ft-»0, 
do abs. /is/ C E V 103 -Ol, E/ En£v 10 -90 

Windlass f/^ji/Zojfrf* July a-9l 

Wire covering machine, Barraclough's Ei Rrv Land • Mar 
U »o 

Wihes El Eng Brackett addr. Feb -89; testa, Paris exhib., 
Hering, May 111 Kerite insul. manuf. * Nov 12; inaul. and 
cables testing. Webb • ID. 20 ' Dec 3-31 -»0 • Jan 7-26 • Feb 
4-18 • Mar 4-18; cop., lemp. correction for, Hering. Jan 7; 
Icmp. eocffs. del, of german silver, Sheldon • June lO-Ol ; 
overhead construction, Peck • Mar a-92 

El Rtii Lonii overhead vs. undei^ound. Wheeler. Nov 2 ; 
sizes, table, 18: lead covered cables, ed. Dec 28-88; overhead 
(mechan. strains) S. Russell. Oct 24-90; El Rtv Bracket! 
addr. (full) fan 12 ; disruptive discbarges in lead cables, Kudd 

• Mat 0-89 

El Wld rules for overhead conductors, N, V. Bd. Elec. Con- 
trol, Dec &-88; Cobb vulcanite manuf " Jan 5; Am, insul., 
tests. Wilkes (full) * 2U, Feb It ; disruption discharges in lead 
cables. Rudd • Mar 2-89: insul., commercial measurement 
of, Hering ■ Mar 1\ large compounded, table, do. 28; cable 
testing. Fisher • June 27 • July 4-18-91 ; overhead construc- 
tion. Peck ■ Mar .^-93 ; do. vs. underground, Webb E Mag 
.\ug -91 ; Johnson Interior Conduit and Insul. Co. system, 
com. report /^ /bj/ • Mar -91 

Undebgkound £/ iw^ undergrounding of arc, Leggett, Mar: 
N, Y,, Wheeler, Sep ; disruptive discharges relation to, Acheson 

• Sep -88 ; com, report. Mar -89 ; N. Y. subways practical 
working, Maver (full) Mar ; high tension, English authorities 
on, Apr 2: Edison lubes system " July 2-0O 

El Rci' iowrf system. Brooks* Feb 3; N.Y. vs. overhead. 
Wheeler, Nov 2-88; District Columbia, U.S. Mar 32 : Verity. 
Apr 28: N. Y.. Bd. Eiec. Control report. Jan 25, Wheeler. May 
3-89; Brooklyn subways, com. report. Jan 24. HI, Feb 7-21- 
90; cables, S. A. Russell ■ Mar 13. 20-91 

El Rev ate light, Uggett, Mar 3, 3; N. Y. Bd. Elec. Con- 
trol (full) July 28 : disrupt, dischat^es relation to, Acheson. 
sup. • Sep 8; and overhead, Wheeler ■ 15-88; Brooklyn com- 
I report. Jan 6: Johnstone conduit system " Feb 23. 
. report. Mar 2: N-Y. arc. Wheeler. Apr 2U-89: 
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Electric Wires, Uundei^ound 

Brooklyn subways report (full) Jan 4-RO ; construction " Mai 
6-92 

El Wld Brooks system ■ Jan 31 ; disrupt, discharges relation 
to. Acheson* Seps! and overhead, N. Y.. Wheeler (full) S-88: 
conduits, com. report, discuss, (full) Mar 2-89 ; N. Y. subways, 
Maver (full) • Mar 1 ; Munsie-Coles conduit system • June U; 
Edison tubes system • July 5; conduits, com. report, Aug 30- 
00; construct, and maintenance. Fowler, Sep ."i-Ol ; and 
discuss., Francisco, Mar 5 ; N. Y. city • Apr 23-02 

Eng Waring 'a cables " Oct 18-88 ; Paris mains • Jan 30 • 
Feb 0-27-91 ; vs. overhead. Webb E Mag Aug -»1 ; N. Y. 
subways E Ne-ms Apr 21 • May 6-28; Phila. June 9-88; 
Paris • Jan 25-00 ; Washington, D. C, Elec. Commission re- 
port, Nov. 7-91 ; N. Y. Bd. Elec, Control report E Rec • Jan 
14-88; Europe R Sf Eng * May -90; number in various 
cities Set Am Dec 1-88; cables, W. Siemens (full) ScAm 
Sup Aug 10-89; construct.. Fowler, Sep 2U-01 
WlHl.SG chart. Waring El Eng • Oct 8-00; and ins. rules. 
N. E„ com, report, Sep 10-91 ; of buildings. Andrews El Rev 
Loud Apt 5-89; Andrew's coocenlric system • May 15-01 ; 
houses, Segundo, Jan 1 ■ S. ^9-92 ; leads for. graph, method 
of cal., Hering El Rev ' May 30, do. E/ H^ld • May 30-91 ; 
of buildings, standard rules, Crockett, Apr SO; Colonnade 
hotel, Phila. May 11 ; Interior Elec. Conduit Co. system • Nov 
30-89; diag. for cal, length of wire E Netvs July 11 • Sep 12 ; 
safe rules, com. report E Rec Oct 10; kinks, Francis Pwr* 
Aug i safe, Elec. Light Assoc, report (full) Oct -91 ; spec, 
Lond. Sc Am Sufi Oct 13-88 ; of buildings, Andrews • .May 
25-89, El Eng Lend 
WOHLD offices. N. Y. El H'ld • Jan 11-90 

Electricians, eminent, facts, Weyde El Rev Nov U-28, Dec 
5, 19-91, Jan ltl.23-02 ; the electrician in war, Fiskc El (t'ld 
Nov 1-90 

Electricity, Modern, Kirwan, bk.. Boston. 18811: and haulage. 
Poeock A/n Min v 18 -90; El Eng Brit, .\ssoc. papery 
Lodge, Nov -88; Paris exhibits, Hering • May 14. 21 June 
211; dangers, .Morton, Aug2"-O0j in transitu from plenum to 
vacuum, Crookes • Feb 4-lS-Ol ; magneto-eleclric. d 
America's part in, work of Farraday and Henry • Jar 
Feb 3-17 ' Mar 9-92 
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Electricity 

E! Ret' Loud in Gyniecology, Hurlon. Nov 1 -89 ; ether and 
mailer. Gray • Feb 13, 27; in relation to human body, Law- 
rence. Mar 27, Apr 3-91, human body as a conductor of, do. 
Aug. Vi. action of all. curs, on, Korthals, Oct 14; for curative 
purposes, Aug. Sep, ed. 23-l>2 

EI Rev and light, identity of. Hem, Dec 14-89; dangers 
of, Morton, Aug 30; in daily life, bk. review • Dec ;i7-90 ; in 
transitu from plenum to vac. Crookes (full) ■ Feb 14 ; history 
(Leyden jar), IWJ years ago, Weyde • Oct 17. 24 • Nov 21 • Dee 
12-91 ; radiation of ener^. Trouton, Mar lit; correlation of 
with heat, Preston, Apr 2 ; mod. views, Stanley. 1<] : what it is 

•Jacques, May 21 1 medical, 61es Sep-Dec -92 
I El Wld thermoelectricity. Acheson • Feb 25-88, do. Rust 
Muly 27 • Ai^ 3, 10-89; dangers of, Morton, Aug 30: the 
HectHcian in war, Fiske, Nov 1~90; in transitu from plenum 
to vac, Crookes (full) • Feb 7-21 ; as the rival of steam, Bell 
(full) Mar 14: electric, galvanism, magnetism and the tele- 
graph, chronol. hist., Mottelay {very full) • Apr 18- • Oct 24, 
Nov 7- Dec26-91,Sep3,pors. 'lO-- Oct 22- Dec 31-93, 
etc.: elements of practical. Bell (full) • Sep 5, 12, 2(1 • Oct 3 - 
Dec 26-91 ; • Jan 2 - " Feb 20, Mar 12 ; Buffalo features. 
Hering (full) • Feb 13: at World's Columb. exhib. Atig 20, 27, 
Sep 3, 17, Oct 6, 22 ■ Nov 5, 20 • Dec 24, ai-92 

tEng aa applied to eog., Gelpel, Feb 17, 24-88 ; and gas, 
fDnparative cost. ed. July 10; chronol. hist, of, Mottelay. June 
%, 12, 10. July 3, 17, 24, Aug 7, 14, 28, Oct 2, 16, Nov 13, Dec 11- 
96-91. Jan 8-22. Feb .'). 26, Mar 4-93 ; and gas, relative cost, 
Humphreys E Mag Nov -02 
E News from water power, Relknap water motor and dynamo 
" June 15 : a decade of prog, in, July 27-89 ; heat production 
from, ed. Aug 9 ; dangers of, Morton, Sep ; in warfare, Fiske 
" 20. 2T-90 ; as a mode of motion, Kropolkin ■ June 30-93 
F Intt mod. conceptions of. Duncan, Aug ; in warfare, Fiske, 

»Sep-90;itspast,present and future. Pope, Jan: events, chionol, 
Feb; as the rival of steam. Bell, Mar -91 ; applies., lectures 
IJilt.) Inst C E -84 : as applied to eng, Geipel, and discuss., 
hisets (full) Inst ME* Feb -88 ; possibilities of, W, Crookes 
(suggestive) LilUirs Apr 0-92, Fortnightly Rev; recent 
science, Kropotkin (nature) 19M Cent May -93 ; lessons Pwr 
files • Jan -91 etc ; latest discov., Gordon R 6- Eng June -92 
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Electricity 

Sc Am Sufi posiiioD and prospects as applied 
(full) Mar ]0, 17; applies., Preece ffull) Sep2ft-88; light and 
heat. Bracken, Feb 2, 0; in the engine room • Dec 14-80 ; in 
warfare, Fiske, Sep 20, 27-90 ; in transitu from plenum and 
vac, Crookes (lull) • Mar T, 38-91 ; what it is, expls., Jacque&r 
June 4 ; commereial, Spaulding 7>fA Q Apr -92. Si 
under Elec. eng; Electro- 

Electro-culture (plants), report (full) E/ ffev • Oct 17-91 

Electrocution, of Kemmler. Talbot iV ff^.- Apr 25-91 
richs Sc Am Sufi Aug 10-89. See also Elec. e.xecution 

Electro-deposition, an. of vats in, Maitloux £/ Eng Jan 14-28 ; 
Wilkes. Feb 11-91 ; of platinum. Wahi, July 10. El Rer Lend 
July U. E! HV^June 28-90 

Electro-dynamic machinery, theoret. elements of. Kennelly El 
Eng • July C. 20 • Aug 3, 31, Sep 7-92; actions, speed oi 
diffusion. Hem El /fer Lond Nov 9, 16-88; dynami 
sUtionary bodies, do. El U'lit Sep 20. 27. Oct 18. 25. Nov 8. 
-90, Electric Lcmd; force produced by dielectric in elec. fi< ' 
Rontgen. abs. InU CE v92 -88, Sitsitng A tad Berlin -8Sj 
dynamics, new, Lowe Sc Am Sufi ' Oct 12-89 

Electro-dynamometers, for measuring alt. curs., B 

fust C Ev02 -88 Comfit r v UW -88 ; for three-phase cursj^ 
Zickermann. abs. /mt C E v im -92, Elfi Zeit -91 

Electrt^mpli (meteoroli^cal) Warner El Re-.' • Nov 22-90 

Electrolysis, of iron salts. Watt f/fnf Jan, Feb, Apr, June, July, 
Sep. tin salts, do. • Oct - • Dec -88 ; of cop. sulphate in stand- 
ardising elec. instrums., Meikle £/.ffi^' /^«rf»Mar23,80; of leaAl 
salts. Watt, Apr 8, 13, S7,of tin salts, do. • Sep H,a8 • Oct 5-81 
commercial, Andreoli, Oct 28, Nov 4, do. El Re-!' Dee 8 ; ci 
mercial. Swinburne, Aug 30. 27, do. El H7d Sep 3-34-9S, 
Andtcoli. Nov 20-01, Dec 10, 17-92 ; by the alt. cur., Men- 
gsrini ■ Au(r 8-33 ; and actinism, Houston E Itut Dec -91 ; 
various substances .SV Ant J>v/ • Sep 6-90; of water, hydrogen 
and oxygen production, industrial voltameter ■ Sep 12-91 

EI«ctrolrt«9. spec, inductl™ capac. expts., Rosa (full) El H'ld 

• Oct 8-U2 

Klcctro-magnet, S P. Thompson (very full) El /te\' Loud ■ Sep 
1» • Dec 20 »O.Jan 3 91, fallacies, do. £"/*«■ Dec 
-9»,lypcs, ]An34 Ol.do.<[ulI)iE:/H''/i/*Aug30>Seplt, 

• Dec 0-S0-9O, do. (very full) -if Am Sufi ' Nov 22. 28 " 
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El ectro-magriet 

0. 13, 20-90 " Jan 10-3! • Feb 7, 14-01 ; a big, Locom Jan 
-88, E Sf Min; King's great The Eng Feb 10-88 

Electro-magnetic, radiation, Fitzgerald El Eng • July 16-90; 
induction researches, Vignoles El Rev Land ' May 20-01 ; 
shunts. Moon, Jan 22 ; ampere-centimeter, a measure of electro- 
magnelUm, Hering, July 29-92 ; radiation, Kimball iV A'e-.' • 
Dec 20, do. El H'lii ' Nov 8, 15-90; mechanisms, S. P. 
Thompson • Jan 17, Hi " Feb 21-91 ; machinery, notes, 
Aldrich (full) • Feb 13, 27 • Mar 10 • Apr 2, do. E/nst • Feb 
• Mar, tlo. Pwr ' Mar -93 ; radiation. Fit:%eraid Sc Am Sufi 
' Aug 30 ; separaior. Hall, cor. TAe Eng * July I8-90 

Electro-metallurgy, Swan El Rti' Loud Nov 25 ; Cazin El IVld 
" Apr 30, May 7, 14, 2S, June 4, July 23, 30, Aug C-20, Sep 3-24 
•Oct 1-16-02; meiallurgieal processes, consumption of energy 
in, Poulhiere, abs. Insl C E v OS -80, Lum EUc v 33 -89; 
Swan S( Am Sup Oct 21I-02 ; machine, Lauffen-Neuhausen 
The Eng Oct 5-88 

Electrometer, guard-ring, for concin. readings, Jaumann, abs. 
Inst C Ev9i -88, Central Elek -87 

Electro-motive properties of the human heart. Waller El Rev 
Land * Oct V2-HH 

Electro-motors, governing, Aj-rton, Perry El Rev Land July 20- 
88; 'Agir' priie motor E &- Min • Dec 7-89 " Industries. 
See also UvNAMOS; Elec. motors 

Electro-physiology. D'Arsonval El WldQz\ 5, 12-89 

Electro-plating dynamo, efficient, El Rev Land' May 1-91 

Electrostatic screening by gratings, etc.. W. Thomson El Rev 
Land Apr 17 ; ratio to electro-mag. induction, expts., Kennelly, 
June 12 ; induction. Taylor • July 31 • Aug 7-01 ; alternators, 
Muras" June 17-93 

ElectrotecIinlCB, Ayrton, Pres, addr. El Rev ionrf Jan 29-92 

Elenients and m eta-elements, Crookcs Sc Am Sup May 5-88 

Elevated railroads. See Railroads Elevated 

Elevators, We eh a wk en and viaduct, T. E. Brown, insets .4/n C E 
■ V 2T~02 ; brake straps lining material, Leavitt, discuss. Am 
M £-88; elec, and hoist El Eng " Oct 20-90; Sprague- 
Pratt elec. (full) • Nov 2. do. El Wld • Apr 2-92 ; elec, and 
{dock hoist) " Nov 1-90 ; Otis elec. • July 4-91 

£n^ Eureka safety hoist, n • Nov lt(-8»; Smith & Stevens', 
witli safety gear * Mar 1 ; EifEel tower hydr, lifts, Otis', Roux, 
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Elevators 

Ansaloiii, etc. • July 5-19 ; St. Lazare R. station. Paris, wagon 
hoists " 12-8» ; City & So. Lond- R. hydr. hoists • Dec 28- 
90; floating and spoil distributor. Baltic Sea canal, inset* Feb 
20; Otis Pass., No. Hudson Cty. R., Hoboken, inset" May 22" 
June 5. do, inset E News * Jan 17-91 ; pass., ed, Aug 10-89 ; 
Reno, continuous " Aug 25 ; Sprague-Pratt elec. • Nov 24-92 

£■ Jie^ Eiffel tower lifts, Ansaloni, Aug 24 "Sep 7-89, do. elec. 
helieoidal, Audra, abs. /ns/ CE vSH -88, " Geiiie Civil' v 13- 
88, do. insets last Af E • July -89 ; evolution of. Sheridan 
E Rec \zxi.l\-9\,J Assoc E Sacs,- Hall's hydro-steam, Hincb- 
liffe, abs. fnsf C E v IW -91, TecA Soc Pac Coast -91 ; Wee- 
hawken. T. E. Brown, inset R Gaz • Jan 22 ; hydr.. efBc. Gale, 
Dec 30-93 ; Eiffel tower, Paris exhib., Nansouty Sc Am Sup • 
Apr 27-89 ; floating and spoil distrib., Baltic Sea canal ■ Mar 

28-01 

rAe Eng Stevens & Major's hydr, pass, lift. May 18; spiral 
elec, for I'liffel tower. Aug 3 ; Archer's hydr, balance, Columbus 
monument, Barcelona, Nov 23, 23-88; at Eiffel tower. Roux 
hydr. • Mar 22, Otis, Edoux and Roux, July 10-89 ; for Eddy- 
stone light-house model, Naval exhib,, Lond. "Aug 21-91. See 
also Canal lifts, Fontinettes ; Hvdk. lifts ; Railkoads.. incline 

BUipses, the false, reduced by by equations of condition, Wiirtele 
AmCE'v 24-91 ; spacing. Grant F Inst * Apr -89 ; eonfocal, 
andapplic. to mechanism, Gale" Feb -91 ; drawing by arcs of 
circles. Honey Sc Am Sup " July 5-90, and equiv. ovals of 
equal area.s, do. ■ .May B-91. See also Curvature; Drawing 

Elswick arsenal and shipyard, inset Eng • Oct 18, 25 " Nov 1-29, 
Dec 0-89 

Emery wheels. Paret E last * -Mar -90; Am., 15 varieties, com- 
parison, com. report, Nov -91 ; mounting R &• Eng • Feb; 
French and Am. practice, cor. Mar -89 ~ J 

EmmoDH, Samuel F., por, E Sf Min * Apr 18-91 I 

Employer's liability, ed. Eng Nov 10 ; do. accidents to wor^meil^ 
The Eiig June 22, 29-88, Genie Civil 

Energy, elec, from solar radiation, Osmond El Eng Mar -89 ; 
dissipation of. Kelvin Littell's May 14-93; conservation of 
Locom Oct -89; ed, r.4<r £n^ Sep 28 ; Mulciber, cor. Oct 12, 
ed. 12, cor, 26, Nov 2, 9, Cherry, cor. Dec 7 ; Force and, theory 
of dynamics, Grant Alien, bk.. Longmans, Lond. 'SB, Nov 3~ 
88. See also Elec. energy ; Force 
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EDgioeer, the, his commission and achievements, Babcock .-Irii 
.1/ E vO -88; of the future. Uarr Eii^ Oct 19, 23-88 ; who 
is an enginser, O. Smith £ Mag Feb; financial status of, 
Gobeille E Rec May 14/ Assoc. E Sees Mar -02 ; use of 
theory in the work of an, Unwin The Eng Nov lH-3(}, Dec 7- 
88. See also Engi\ei£hs 
En^iueertng (general), including Civil and Mechanical eng; 
prog., Becker. Pres. aiidr. Am C E \ 20 -80 ; do. '89, Shinn. 
Pres, addr. v 23 -DO; beginnings of, Watkins. and discuss., 
insets (full) " v 24 ; prog., Chanute. Pres. addr. (full) v 24 -91 ; 
(branches of) Grimshaw Cassi'er'i Aug -»!i j eng, feats in the 
West, E. [ngersoU CAaur Oct -88; prog., Bellamy (ideas) E/ 
Rev Jan 1 l-OO, Harpers M Dec -89 

iwf electricity as applied to, Geipel, Feb 17, 24 • Mar 2, 0; 
theory, uses of, Unwin, Nov lU, 23-88; three aspects of, ed. 
July 22-93; what eng. owes to chemistry, Griswold E Mag 
Nov -92 ; how to begin in. ed. E News May 12-88 ; prog, in 
IS8S, Cochrane, addr, June I ; do, Becker addr. 29-89 ; Cooley. 
Pres. addr. £ A'ei- Feb 28; inspection, Nichols, Mar 21,28-91 ; 
review of prog. /■' Inst Feb ; is it on the decline, Le Van " July 
-88 ; prog., Sec'y report, Feb -89 ; prc^., Bruce. Pres. addr. 
Ittst C £ V 91 -88; prog., relation lo social progress,, Berk- 
ley, Pres. addr. v 107 -92 ; prog., Pres. addr. Inst M E May 
-92 ; index of current literature/ Assoc E Socs Nov -88 and 
files ; fifty years ago, stat. Locoin July -88, R &• Eng; prog,, 
Chanute, Pres. addr., abs. /? Gas May 20, do, (full) Sc Am Sufi 
Aug S, 15-91 : some eng. works, Corthell (full) Aug 2, 9-90 

r/« £ne review of prog. Jan (i, 13-88; prog., ed. Jan 4-89; 
review of.ed. Jan; finance, costs, estimates. prices, Dec 19-90; 
review of '91, Jan 2 ; finance, ed, II!. do. shop orders, Apr 24, 
worlcs accounts, stores management, Sep 4, 11 ; works, Ansal- 
do & Co., Sampierdarena " Mar 27-91 ; prog, review (fuU) 
Jan 1 ; prog., Unwin, Pres. addr,, Brit, Assoc. Aug S, 12-93. 
See also BRIDGES; Building; Electric — Harbor — Hy- 
draulic— Mahine eng; Materials; Metals; Militakv — 
Mining — Municipal— Naval eng; Railroads; Roads; 
Seweilage; Telegraph; Tunnels; Water- works, etc, 

Alpine. See Alpine engineerine 

American Academy of, proposed, Pope R Gas Nov 29-89. 
See also Engisef.hs, Am. Acad. 

Associations. See Engineers' Societies 
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Enirineerliitr, Civil, ^vancement of the profession of the dril 
engineer, Herschel addr. E Xfiiii Apr 11, 18, May a-Ol ; the 
water-jet as aid to construction E Rec Aug 3-89 ; embank- 
ments, direction of earth thrust against a wall. F. i". Spaulding 
Likigk EngJ Apr -88; in Brit, colonies. Coode Se Am Sup 
Jan ll-tM>, /list C E; topography, geology and geodesy, 
■nmmer course in, Burton and Swain So/r Arts Jfats -S9. 
See also Arches; Beams: Bkidges; Building; Canals; 
Cements; Concrete; Culverts; Dams; Eakthwork; 
Engineers; Excavating; Foundations; Harbor-Hy- 
DSAULiceng; Instruments; Land; Law; Maps; Mate- 
rials; Military— Mining— Municipal eng; Pavements; 
Railroads; Reservoirs: Retaining walls ; Roads; Sew- 
erage; Streets; Surveying; Tunnels; WATER-works, etc, 

City. See Municipal engineering 

Congress, Internal., ed. Eng June 12-91,1893 E Rm Nov 1, 
Chic, convemion report ff Gaz Nov 14-00 

Construction, I. O. Baker, bk. review E News Oct ID-SO. 
See also Building; Foundations; Masonrv; Railroads, 




Education of apprentices, Gamett The Eng Oct 25-89. See 
also Education ; Eng. schools 

Government, Nat, Pub. works FInu Aug -88 

Laboratory, need of an, Potter, Pres. addr. Am MinyVl -89; 
notes, Beare Eng Mar 4, 11-92 ; the Walker labs., Liverpool 
The Eng* Nov 8-89. See also Eng. schools; Schools 

Literature index. See Lvdexes 

Mechanical, the steam engineer, Laurie CawjVrV • Sep -92 ; 
steam in mod. civiliiation, Loring, Pres. addr. Am M E v 13 
-02, E News Dec 8-93 ; dynamics, a question of, Gilman, 
cor. July 14-88 ; heating water, notes Locom Mar; the chalk 
age of. Hoiloway Sc Am Sup June 10-88; in elec. industries, 
Periy (full) Dec 7-89. See also Air engines; Belting: 
Boilers; Bolts; Chimneys; Coal; Cranes; Dynamics; 
Dynamometers; Electric eng: Energy; Engineers; En- 
gines; Force; Friction; Fuel; Furnaces; Gas; Gases; 
Heat; Heating; Horse power; Locomotives; Machin- 
ery; Machines; Machine shops; Marine boilers, en- 
gines; Mechanics; Mills; Power transmission; Pumping 
engines; Railroads; Steam; Steam hammers; heating, 
plants; Telpherage; Tukbines; Wire ropes, etc. 
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Eugineering, Mining See Mimsg engineering 

Ml'nicipal. See Mumc. eng, and also under names o( cities 

News, growth of, ed. E News Ocl 6-88 

Notes, best form of scrap cabinet for, T. Miller E JVrws ' Feb 

1; from the far west. Fowler, cor. Oct lfl-»0 
Schools, graduating theses, premiums for E ,\'ra-t Jan 30, of 

U.S. Mar 19— May 5, 19, 2(1, June », 30 — • Sep 22, OctO — 

Nov 24, Dec 1-22-92, etc. See also Schools 
Societies, Am., coitiparalive growth, ed. E A'ejvs Sep 22-88; 

financial management of. table. Dec 13-90. See also Exgi- 

NEEKS: SOCIEIIES 

EDgtneers, demand and supply of (Eng. Schools), table E News 
Aug 4 : consulting practice, ethics of, ed. Nov I0-03 ; contrac- 
tors and the public E Rec Oct 3, Nov 7, McMalh, Dec 5-01 j 
Hrit. colonies as fields for civil. Coode. Pres. addr. Inst C E \ 
9it -OO; Am., professionai status, Crowell. cor, R Gat Dec 
HI: Worlds Congress of Sc Am Sup feb iO-WS ; function of 
in contracts, legal decis. TAt Eng Dec 4-91. See also E.vgi- 

America.v, in Europe i'a^JulyS, 12.2(1-80; guests al E Sr' 
Mia Sep 20, Oct !l-25, Nov l-OO 

Am, Academy of, proposal for E &* Mitt Dec 14, proposed, Pope 
R Gat Nov 2B-80 

Ah. Institute Electrical, pro., pors. ^/ WA/« .May 30-91. See 
also Elec. engineers 

Am. Soc. Civil pro. Eng Apr 20. May 4-8S, Feb H, Aug 20 ■ 
Sep 6, I2-00, Aug 14 • 21, 28-91 ; E News jan 21, July 1, 14, 
Oct 20-88, Jan 10. June 2st, July 0-89, membership, etc. Jan 
18, founders of, cor. Mar 8, July 5, 1200, geographical distrib. 
of voting members, map • Jan 10, an. meeting, 24, Lookout Mt. 
May30-Ol, Jan 23, June 2, HJ, Cohen addr July 7-»a; E Rec 
June 29-89, July 6-90, Jan, May 30-91, June 11, 18-92 

R G.it July 6-88. June 28. an Am. Soc. proposed, J. B, 
Johnson, Aug 23, reorganization, ed. Oct 25-89. Jan 10, 17, 
July4-90, May 20-91, June 17-93; The Eng \wi: 1-88, 
July 8-03 

Am. Soc, Mechanical pro. Phila., Nov '87, Nashville, May '8«, 
V 9-88, Scranton; See, Fres. addr. Oct W, Eric, deceased 
members and rules. May '80, v 10 -80, NY. Towne, Pres, 
addr. Nov '80, Cincin.. memorial notices, May "BO. v II -OO, 
Richmond, European trip of. Nov '90. Prov., O. Smith, Pres, 
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23, July 3 
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I'res. addr. Nor. ■ 

• Dec -91 
S8,Jan 11 • 18 • 

• July 4-2S • Aug 
, Dec 11, 18-91; 

E &■ Attn Richmond meeting, Nov 15-90 ; June 27-91 

E News May 19, 20, Oct 27. Nov 3-88, May 24-24-90, 
Ptov. June 20, 27, ed. Nov 21-91, Dec 8-02 ; E Rec June 20, 
27-91, MczX'i. Iron Age' Dec 8-92; /"luz-july -91 ; RGas 
May 11, 25, Oct lfl-88. Erie, May 24; • Nov 22, 29-89, 
Cincin. May 23; Nov 14, 21-90; Prov. June 2H; Nov 20,27- 
91 ' Dec 2, 9-92 

Am. Inst. Mining, See Mining engineers 

Canadian Soc. Civil pors,, Hougliton Cassier's • Nov, inset • 
Dec -92 • Jan -93, pors. El Rev • Aug 29, pors. El Wld ' 
Sep 12-91 

Cnv, duties of, ordinance. Salt L. City, Utah E Ntv/s Aug au 
-90 

Civil. See Engineers, Am. Soc. Civil — Canadian 

Club of, I'hila.pro. £ AVk/j June30-88 

Electricai,, See Elec, engineers 

English societies, notes, cor. E Ne's's Mar lG-00 

French gov't. E Newi Oct 26-90 

German- Soc. pro. Eng Sep 5-90 

Inst. Civil, London, pro. EngNov 15-89, Oct 17, bk. n Nov 21- 
90, May 29, Nov 13-91, review, Dec 30-92 ; E A'ews June 
30-88, benevolent fund of, July 20, history, ed. Dec 6-»Oj 
/list C £ building v !14 -88, an. report, v 98 -89, v 102 -90, 
v 106 -91 ; v 110 -92 ; Tlie Eng open heartli steel for boiler 
making, Jan 20 ; Mar 2, 10, Apr 0, May 11, bk. n Nov 16, 30. 
Dec 7-88, Pres. addr. Nov 15-89, Mar 14, 21-90, Nov 13,20 
-91 

Inst. Mechanical pro. Eng Feb 10, 17. May 11, Carbutt, Pres. 
addr. Avs 3, 3, 10, 10 • 31 ; Nov 2-88, Feb 1-16, Pres. addr. 
May 10, 10, 24, July 5, 12. Nov 8-89, Jan 31, Feb 7, Tomlinson, 
Pres. addr. May 0, 8. Aug I, 8, Oct 31, Nov 7-90, Feb 0, Mar 
27, May 8, June 31, Aug 7, Oct 30, Nov 6-91, Feb 12. Ander- 
son. Pres. addr. May 13, 13, 20, July 2S, Aug 5, Oct 28. Nov 4 



E Ntvts Aug 16, 23-90, an. meeting, Feb 21, Aug 22-91, 
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Engineers, Isst. Mechanical 

an. Feb 37-92 ; hut M E list, by-laws, etc., Cochrane, Pres. 
addr. May -89, Tomlinson, Pres. addr. May-»0, list mem- 
bers, Oct -91, Anderson, societies' prog. May -93 ; The Eiig 
Aug 3, in Ireland, 1(1, 24 -88, Paris exhib. July 5, 13-89, Tom- 
linson, Pres. addr. May (1-90; July 31-91, Anderson addr. 
May 6 ; July 20, Aug 5. Oct 28, Nov 4-92 
Mechanical, advice to young. Perry Sc Am Sup • Sep i-88. 

See also tl\oiNEERS, Am. Soc. Mechan — Insl, Mechan. 
Municipal. See Municipal engineers 
WATER-works, the practice of. ed. E Nfws Mar 22-90 
Engine room, experience, Lyne ^/w J/ £" • v 10 -89; appliances 
P-wr * Jan - July • Sep - Dec -»0 • Jan - Apr • June - Dec 
-91 • Jan - Dec -93 ; telegrapl), Thackeray & Horn's Tk^ 
E«ff' ]an n-90 
Engiue.4, .-//« C E wastes. Thurston ■ v 23-90; Am M E 
steam consumption M. various speeds, Denton-Jacobus * v 10 : 
non-condens.. cost of power, I'lmery ■ 10-89 ; Hirn & Dwel- 
shauver's theory of. Thurston, v 1 1 : transmiss. of force in, 
general solution, Jacobus "vU -90; limitations of economy, 
Nagie V 13; econ. and effic. of, Peabody. v 13 -93; aut.. econo- 
mics of, Thurston Gassier' s * Nov -92 ; principles and develop- 
ment. Dickerson addr. (full) Et Rm ' Jan 26, Feb 11-89 

EHg heat in the. D welsh auvers-Dery, Donkin • July 27 ; for 
elee, light, Glasgow exhib. " Aug 3-88 ; theory of the, ed. Mar 
2(J. Apr 12 • May 31. June 21, 2f ; stationary, Paris exhib. Aug 
16-89, hor do., inset • Jan 3; Fairfield works. Govan ■ Sep 20 
• Oct 3. 24 • Nov 21 • Dec 12; small, econ. of. ed. Nov 14-90; 
stationary practice in Am., Stanwood • Jan 2, IB, 30 • Feb 20 ■ 
Mar 13 • Apr 17 • May I, 8, 20 • June 12, 26 • July 10-91 ; 
Thurston, bk. review. Sep 2; heat distrib. in • Nov 2.'i-92 

E ,\fag the prime movpr. Iredell " July -91 ; steam and 
development of power by the steam engine. Isherwood F hut 
Oct, Nov -90 ; economies of aut., Thurston, insets ■ Oct -92 ; 
vel. variations, cyclical. Ransom, inset Inst C E ■ v OS -89 ; 
2000 h.p., Warren, R. T. Pwr • June -89 ; new developments 
Id eng- Rockwood. June -93 ; econ, of non-condensing, Wil- 
lans, trials Jf Gas Apr 8-88 ; thermodynamics of, Peabody, 
bk. review, table, June 20-89 

ScAm Sup mod. improvements. S. A. Smith, Mar 17-88; 
the principles and devel., Dickerson • Feb 23^89 ; manage- 
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meat ' Apr 2ti ; 100 h.p , for dec. lighting, Berlin • May n-ftO ; 
the builders of, Thurston, May 16, 23-WI ; theory of The Eng 
July «, 20; Nottingham Show, July 13-88; Cotterill, bk, re- 
view, Dec 2(l-aO. See also Ammonia — Ether— Hot air — 
Marine— Mill — Petroleum — Tumping — Road — Roll- 
ing mill— Rotary— Traction— Winding— engines; Locom. 
Air pumps and condensers, Towlcr The Eng ■ Apr :iS • May IS 

-»a 

Am, high speed El Jlev * Mar r>. E &* Min • Mar 5, Pwr ■ Mar 

-93. See also Engines, high speed 
Beam, Whilbread brewery. Boulton & Watt, 1785 En^ • July 27 

Belgian, inset TJie Eiig'l-ia l«. lfl-91 

Brake, the Appold, expts. The Eng Jan 13, ii)-88, Dec 2-87. 
Schonheyder, cor. £"n^ July S8-76 

Breakdowns, -Sweet Cassier's Nov -91 

BUKGIN high speed R ^ Eng " Jan -90 

Colliery, econom. use of steam in, McLaren, trials The Eng 
July n-01 

Compound Am M E performance of a. Barms, • v i> -88 ; use 
of for manuf., Main • v 10; cyl. ratios of triple expansion, 
Whitham • v 10 -89 ; philosophy of the multi-cj-l. engine and 
its limitations, Thurston, v 11 -90 i single-acting. Bole " v 12 ; 
test of a trip-expan., Henthorn ■ v 12 ; applic. of Hirn's anal, 
to multiple^xpan., Peabody. v 12 -91 ; two-cyl. vs. raulti-cyl. 
engines. Green- Rock wood "vIS; steam distrib. in single-acting, 
Rites • v 13 -93 

Cassier's philos. of mulii-cyl., Thurston, Nov; trip-expan., 
effect of compression on shaft friction, Alden • Nov -01 ; trip- 
expan. experimental. Peabody • Mar; tandem, New Haven 
Elec. L. Co. "Apr; steam distrib. in single-acting, Rites "May: 
with Proell valve gear" Aug -92; Strong trip-expan. (vertical) 
El Eng* Sep2S, do. £/,/?«■• Oct 15-93 ; Jonson's stationary 
(vertical) El Will* Sep 7-89; the Triumph • Feb 15-90 

Eng Guinness grain stores, inset • Feb 3 ; and non-com- 
pound, steam consumption of, trial, Willans, .Mar 10 ; hor., 
Glasgow exhib. ■ Nov ; hor., Whitbread brewery, inset • 30- 
88 ', vertical, valve gear " May 31 ; hor,, Suiter, Paris exhib, 
July 26, inset • Oct 11; tandem. Frikart system, do., inset • 
Aug 23, hor.,inMt • Sep 6, 0, inset 'Nov 22-89 [ Corlis hor. do. • 
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Engines, Compound 

Feb 14,trip-expan. hot. do. • -Apr 4, II ; Lyon's slide valve" May 
16; hor-, Krikart valve gear, inset "June 20-00; Kaiser-1-Huid 
cotton mills, Bombay, inset " .May 8 ; trip-eifpan. experimental, 
AUis • Aug U-»l ; lUOO 1. h.p. tandem, inset • Nov 2S -93 

E News non-condens., steam consumption of simple and, 
Williams, May 5; Westinghouse aut. • S-SS; Jonson's bal- 
anced ' May 4-89 ; Strong's 250 h.p. trip-expan. vertical • Sep 
22; steam distrib. in single-acting. Rites » Oct 20-Oa 

FIttst philos. of, Thurston, Dec -80, of multi-cyl., do. Jan 

• Feb -90 ; the Triumph P-wr • Mar -90 ; trip^xpan, verti- 
cal ■ Mar -01 ; Strong's do. • Oct -03 ; the Woolf R Sr- E'H' 

• Apr -88 ; Willan's trip-expan. • Aug -80, do. central valve 
S^ Am Sup Jan I9-80 ; quad-expan. mill ' Dec -1>2 ; West- 
inghouse R Gas • May 4-88 ; steam distrib. in, Rites • May 
27-93 ; trip-expan, experimental, Peabody, Hirn's anal. Tich Q 

• Oct -91 

T/it Eng 20U h.p. hor., Crompton, Jan 2(1; portable self-pro- 
pelling, Cooper. Apr 27; hor.. Glasgow exhib, .May 4. 4; trunk 
air-pump, sir. Hector, June S; a new tandem. Turner, July a(i, 
20; triple semi-port.. Nottingham Show, 21 ; SOU h.p. tandem, 
with Proell gear, Sep 7, 7 ; Willau's trip-expan. central valve, 
Dec 14-88; 4mi h.p. condensing. Brussels exhib. " Feb 22; 
350 h.p. Carel's, July 5; trip-expan., with Corliss gear, 2(i : tan- 
dem. Berlin elec. station, Sep ij ; the Globe " Nov 21i ; 4iW h.p. 
Suiter • Dec II-80 

/"Af i'Kf Irip-expan French, Paris exhib. " Jan JO, 10; Fives- 
Lille condens., do. • Mar 14, 14: str. Hercules, ISii", inset ■ Mar 
31 • Apr 11, gear* May 2; and trip-expan., ed. fl; Watt's, 18211 
■ June %1 ; 250 h.p. vertical • Aug 22, 22 ; 2000 h.p. condens. • 
Oet3-90; trip-expan. vertical condens. for elec. lighting, inset 

• Feb 6, 6: Corliss mill • Mar 1.1. 27; 1000 h.p. trip-expan. mill 

• Aug 7-01 ; luOO 1. h.p. do. Indian Midland R, • Aug 25-03. 
See also Am compressing — Blowing — MAittNE — Pu.MPtNd 
engines, etc. 

Compounding centrif. and load governing by rotary piston valve. 

Aldrich Am M E -02 
CO.SDENSERS, Kinealy-yc .-(//< Sup Mar 10-80, /^jmc f^ofj. 

See also Condensers 
Co.sNECTiNG rods, Mattes Am M E" \^ -88. See also Loco- 

MOTlVKS, conn, rods 
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150 ENGINES, CORLISS- DIRECT 

Engines, Corliss econ. of compound and single cyl., Jacobus 
Am ME " V 12 -Ol ; cul-off and compression in, Stanwood 
Cassicr's • Jan : valves adjusting, Pray " Feb -92 ; 251(0 h-p. 
mill Eng • Mar 23, inset • Apr 0, « ; hor., inset • Apr 20-88 • 
Jan -89 ; hor., Paris exhib. " Feb 14-90 ; cut-off and com- 
pression, extending range of, Stanwood • Dec 18-91 ; with 
non-detaching gear ' Aug 2((-93 

Crank pins, method of securing, Collins Am M E -88 ; crank 
device, Micheles Eng • July 10-91 ; crank angle for max. vel. 
of piston • July li)-92 

Cylinder coudensaiion, of steam in, surface condensers, Whit- 
ham ^/« J/ £■ -88; effect of steam jacket on. Bird* V 12-91; 
thermcKlec. method of studying. Hall El Eng * June 24, do. 
E/ Rev Lond']v[y 3, do. El Rev 'June 27, do. El H'ld*}wie 
2D-91 ; Conover condenser El Rev* July 30-92 ; condensers, 
theory, Dwels.-Dery Eng Sep 18; action of steam in, expts., 
English "Nov 8, 15-89 

Insl C E glass ap. for rendering visible effects of, DonkJn, 
abs. V 07 -89 ; Ba/ Sac Mul -8ft ; heat expenditure, the cyl. 
heated externally by gas-llames. Donkin. expts., inset, do. Dwels.- 
Dery, Unwin trans, (full) Inst C E * v i>S -89 ; cyl. walls temp. 
taking at different depths in the metal. Donkin • v 100 -»0 ; 
thermal action of cyl. walls, Dwels.-Uery, abs.v 103 -nt,ffal 
SiK Afui Aug, Sep -90; movement of heat in, Kusch, abs. 
Inst C E V 107 -92, Zeil dent /ng-fH ; and re-evap., expts., 
English, insets (full) /,iif ME" Oct -89, initial condens . 
during admission, do. May -02; thermo-elec. method of study- 
ing. Hall. R &• Eng* Feb -93, Am InsI EUc Engrs 

TAeEngvA. Dec 21-88; theories of. ed. Mar 8 ; Donkin's 
co-efficienC, ed. 29; and re-evap. in jacketted cyl., expts., Eng- 
lish ■ Nov 8-89 ; cyl. walls temp, cal., Donkin, diags, * Sep3S 
" Oct ; thermo-elec. method of studying, Fiti-Gerald • Oct 18 
-91 ; expts., Donkin, ed, July 15; Dwels.-Dery. cor. Aug 26, 
Sep 2-92 

Cylindkrs, proportioning, Thurston Am Af E v (1-88; two 
cyls. vs. multi-cyl. engines. Green & Roekwood -93 ; deposits 
anal., Stillman CassUr's Nov -93 ; action of steam in, expts., 
English Eng ' Nov 8, 15-89; expts. on temp, of raetaJ, Don- 
kin, inset InstCE* v 100 -01. See also Engines, cyl. con- 
densation 

Direct connected, Werner Ciusier's * June - Sep -92 

L d 



ENGINES, DODD'S- INDICATOR 151 

Engines, Dodd's high-speed Eng ■ Oct 5-88 
Eclipse Coriiss, Frick Co. The Eng Mar 30-88 
Efficiencv, [he ideal compared with the real, Thurston E .Vcws 

• July 4, do. Am Af E * y VI Ol ; and econ. of. I'eabody • v 
13 -92 ; Dwels.-Dery Eng Keb ai ; stiindard, ilodmer. Mar 1. 
do- EUiott, cor. 21^00 ; Loiom Dec -88 ; Dery, cor. The Eng 
Oct 25, cor. Nov 1-89 ; standard of • Feb 7, 21, Mar 14, Apr 
25-90 

Erie City aut. cut-off /'■wr * May, /{ &• Eite* May -88 

ExFERiHES'TS. See Ent.ines, tests and trials 

FlSHKii.L Corliss, with Cite's releasing valve gear /"wr Aug -88 

• Aug -ttO 

FLV-wheel. novel, Manning Am A/ E * v IS -92 ; and govs.. 
Dwels.-Dery, Donkin /ntt C £ * v 1(H -91. do. Ransom, in- 
sets * V 100-02; breakage at Amoskeag mills, Manchester. 
N. H. Pwr • Nov • Dec -«1 

FouNDATiOKS fv/r ' Apr " May -91 

Friction, inlcraal, of non-condenaing, Thurston Am AI E ' v \i 
-88, abs. /nsf C£ v 93 -88 E A'ca-s May 20-88 ; speed and 
work, variable load and internal friction, do. Am Af E • 10- 
89, expts. R Ga: • Dec 28, (full) Sc Am Sufi • Oct 11 ' Nov 
3-88 ; distrib. of internal, do. Am Af E v lo -89 Eng • Jan 
4-18-80 Flml • Nov, (full) Se Am Sup Nov 10. 17-88 ; of 
slide valves, ap. for testing. Aspinall T/ig Eng * Mar T2-S9 

Governors, J. M, Smith, a use for inertia in shaft govs., Arm- 
strong Am M £■ • V U -90, do. E iXews • July I9-90; 
governing of engines, Aldrich Cassier's Sep -93 ; Wilby sup- 
pleraenlary fwir* Apr 20-88; action, new method of investiga- 
tion, D welsh auvers- Dery, Longridge, trans. Inst C £■ " v 94 
-88 ■ v 110 -03 ; speed regulators, Marie abs. v 93 -88 An 
Mints • 12 -87 ; the Westinghouse /?&' £'«i'» July -01; Tyr- 
rel's The Eng Dec 28-88 ; Nadberg's aut. Cut-oS • Sep 18-91 

Crabnek's, combined piston and valve E J^ews • Oct 28-89 

HiGH-speed, comparative fuel econ. of, Banus, etc., discuss. Am 
Af E V 9-88 ; high and low speed, Church. Powers EI Re%' 
Z.o«rf Aug 17, £"/£"«^ Apr 13-88; P.Atkinson UhigliEngJ 
Feb-89; Rigg's revolving The Eng]2.^-l1-9» 

History, early Cassier's ■ Nov -91 ; 50 years ago, number, etc., 
ed. .ff&*£«f July -88 

Indicator diagram. Kmery Am M E ' v 9-88; motion de- 
vice. Jacob! • V 111 -89; rigging for compound engines. Par- 



152 ENQINES, INDICATOR- STEAM JACKET 

Engines, Indicator 

sons, length of card, Webb, the comparison of indicators, do. • 

V 1 1 -»0 ; the Tabor Eng ' June 7-80 ; errors of £ Aews 
' Feb 9-80 ; the Perry • Sep 5-91 

Piiir indicating • Aug- Oct -88 • June - Aug • Nov -89, 
comparison, Webb • Jan, Feb -90 ; files to " Dec -92 ; Bag- 
shaw's diagram meter TAc Eng Aug 24-88 ; the Tabor, July 
19 ; combined diags.. Gill, cor. Aug 23, Campbell, 30 • Oct U- 
89. See also Ixdicatoks, continuous, etc. 

Kimble, the The Eng • Oct 2-91 Pwr 

LmBACK's vibrating F Inst Oct -88 

Lyon's compound slide valve Eng* May 16-90 

McEwEN aut. El H'ld' Apr lfi-02 

Motor, an alleged new, Lautreppe E Newi Jan 7-88 

Noble's vertical T/ie Eng • June 20-90 

Philadelphia Corliss Piur ■ Jan -92 

Piston packing, new principle in, Sweel Am .1/ E ' 
friction of packing rings, Denton • v 10 -89; rod packings 
Put • Jan -88 ; rod breakages, report R &• Eng ' 

Portable, with removable fire-box and tubes Eng ■ May 10- 
89; semi-portable trip-expan. E Ne^vs • Aug 11-88; 
erected TA^ ^hj" Sep 11-91 

Pyle aut. and dynamo (multiple cyl.) El ffVrf" Aug 20-91 

RiGG's high-speed revolving Tiie Eng Jan 27-88 

ROBB-Armstrong, n E &^ Mill " Sep 10-92 

Shipman aut. The Eng lw\yi-l-%9, 

Slide valve diagrams, Thallmayer, cor. Eng • Mar 15-89; 
balanced slide valves. Park, inset Inst C £ ' v 08-89 ; -€:tna 
balanced Pwr * Oct -90 ; friction of, ap. for testing, Aspinall 
'PAe Eng " Mar 22-89. See also Engi.nes, valve geajs 

Speed register, Duveau's Eng* Sep 27, Sc Am Sup • Nov 9- J 
89; regulators, Marie abs. /nst C £ v B3 -88 An Mines I 

V 12 -87 : speed and work. Thurslon Am M E " 
expts. A-Grta'Decas, (full).fc^/«.fHi>"Oct27"Nov8-88; 
Corliss valves setting Pitir • Mar -OO • Nov -9B ; valves • 
June -00; Child's piston yP &• £"w^« Jan-89; valves. Haw- 
ley .S"f Am Sup • Jan 31 ■ Feb 14-91. See also Engines, 
governors — high-speed 

Steam jacket, authorities on, Thurston Am M E \U -91, do. 
Donkin /nst C E \ lUi -91 ; influence of, Kent Cassier's • 
Dec -91 ; Dwels-Dery Eng Dec i;t-89 ; e 
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ENGINES. STEAM JACKET- VALVE GEARS IflS 

Engines, Steam jacket 

eng. lab. Dec 25-01: value, com. repon, Oct 2S, Davey, 28, 
Nov 4, expts, • Dec 0-23-93, do. (full) imt M E Oct -89 ; 
max. effic, Thuraton F Inst * Apr -91 ; effic, ed. 7'ie Eng 
Nov 28-90 ; value, com. report, Oct 28-93. 

Straight Line, 100 h. p. £/ iriii ■ Aug 24-89 

Strong's trip-expan. vertical El Eng' Sep 28, El Rev ' Oct 
15, 250h.p. £A>«'j-"Sep22, /'ii'r* Oct -92 

S0L2ER, Brussels exhib. TkeEHgA\i% 17-88 

Tests and trials ^m .1/ E of several types, Carpenter* v U- 
90; compound trip-expan., Henthorn • v 12; applies, of Hiro's 
anal, to. Carpenter " v 12 ~9I ; testing, Ihlseng Cassier^s • 
Apr; compound multi-cyl.. Green " May -93 

Eng Royal Agric. Soc. at Newcastle, .Shaw. cor. • Jan 8; 
steam consump. of compound and non<omp.. Willans, Mar 
16; Highland Soc. Show, Nov 111-88; Soc. of Arts. ed. Mar 
20 ; Dulwich College experimental ' Nov 1 ; at Whitworth eng. 
lab. trials, Manchester, Rej'oolds, Dec lli-89; Sul/er type 
hor. trip-expan. 2(»0 h. p., Schroter • Dec -V90; compound, 
expts., Reynolds E ^ A/iii ■ Aug 9-90 

E A'fivs several types, Carpenter, table, Aug 2-90 ; econ. 
of non-condensing, simple, compound and triple, Willans, and 
discuss., insets (very full) Jnsl C E*v 1)3 -88, reply to cor. • 
v Bfi, Westinghouse test. Alley, n v I* -89 ; at Whitworth eng. 
lab,, Manchester, Reynolds, and discuss., inset (full) ■ v IH) -90 
/•n'r compound, Rowland mill, New Bedford, Mass. (full) ■ 
Dec -89 ; Utica, N. Y. Steam Cotton mills power plant. Car- 
penler • Aug -92 ; econ. of non<ondens., Willans A' Gai 
Aug « -88; expts. at Mass. Inst. Tech., Purinton, general 
review of tests, Peabody (full) So. .■Iris Afnss -88 ; Purinton 
Tech Q • Feb -88 

TAe Eng econ. of non-condens., Willans Apr 11; Highland 
Agric. Soc. Aug 3-88 ; Soc. of Arts " Feb 22 • Mar 1, 8-89 ; 
Royal Agric. Soc. July 4-90; colliery, econom. use of steam 
in. McLaren, July 17-91 

Th REE-cylinder, Pari.s exhib. Eag July 12-89 

Underground hauling, Ilkeston colliery Eng' Nov 2^-88 

Valve gears, effect of unbalanced eccen. or gov. ball on valve 
motion. Sweet y?w( J/£»v 11 -99; Proell gear on compound 
Cassur's ' Aug -92 
^Bf Payton's • Aug 17-88; compound vertical • May 31 ; 
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Ift4 BNGINES, VALVB GEARS -ETNA 

Engines, Valve jears 

hor. engine with Wheelock gear, Paris exhib.. inset * Aug 9 ; 
Bremmes'"Oct II; radial gears, J. R. Smith ■ Nov 22, 20-89; 
radial gears, Payton. cor." Jan 24; Bremme's, cor • 24; Frikarl 
gear. comp. hor., inset • June 20-90; Walker's Corliss, n • 
July 24-91 ; the Zenner vaLve motion diag. Cow F Inst Sep 
-88 ; prob., graphic solution, Weihe Leliigk EngJ Apr -89 

Pwr Fishkill Corliss with Cite's releasing gear • Aug -88 • 
Aug -DO ; link motion, Lyne • Apr, June -89 ; Corliss valves 
setting • Mar -90 • Nov -93; valves • June -90 ; Child's 
piston valve R &* Eng ' Jan -8» ; radial gears, J. R. Smith • 
Feb • Mar, Morton radial • May -»0 ; valves, Hawley Sc Am 
Sup • Jan 31 " Feb 14-01; Proell gear, 800 h.p, tandem 
comp. The Eng Sep 7, 7-88 ; the Cross gear • Apr 4-90. 
See also Engines, slide valves. 
Westinghousk aut. compound E jVews • May B, Ji Gai " May 
4-88 

England, taxation, local expenditure, iiA.EHg]M\y 2(1-80; trade 
relations with Am., McCormick, and ed. Apr 8, 29-92 ; coal- 
ing stations, defences of. Hong Kong The Eng • Jan 18, Sing- 
apore " Feb 1. Aden • Mar 15, Cape of Good Hope •Apr 
(j-89. See also British ; Grkat Britain 

Bngllsh notes E 6^ Afin Aug 24, 31, Sep 14, 21, Oct 12, Nov. 28- 
80. See also Cheat Britain 

Euglisb, Thomas A. Inst C E v 91 -89 

BngraTliig rail sections, 4 styles, etc., ed. E News ' Dec 27-90 

Entomology, Kiley (full) Sc Am Sufi Jan n-31-91 

Ericsson, John £"«^ Mar 15-89, Church, bk. review, Feb 13-91, 
por., inventions, etc., and ed. E JVcTt'S * Mar IH-89, Locom 
Apr -89, por. (full) R Sf Eng * Apr -89, life of. Church, bk. 
review, Jan -91, por Sci Am Mar Id, Capt.. and his work, 
23-89, MacCord (full) Sc Am Sufi Feb 8-90, Suvens Indie, 
ed. TJie Eng Mar 20-89 

Esparto. See PArF.R, Ksparto (fibre) 

Estrldge, Joseph /nst C Zf v IM -91 

Ether, elec. and ponderable matter, W. Thompson (full) El Wld 
■ Apr 27-89; first capital operation, Slade Scribntr's Oct 
-93 

Ether engine, Susini's Sc Am Sufi • Nov 14-91 

Ethics and railroad supplies E Sf Eng Dec -80 

Etna, volcanic eruption S. Am Sufi Aug 27-93 




EVAPORATION - EXHIBITIONS 165 

Evaporation of moisture from various substances, expts.. Wor- 
reU. lable Sc Am Su/- July 7-88 

Breuts, current, monthly record Hat-pir's liles 

Evolution Zocii/n Aug -8t> ; mental, in man and lower animais, 
Bodington Sc Am Sup Aug O-IIU 

Bwiair, J. A- por. El Wtd*\z'a nOl 

Excavating and excavators, Panama Canal. Willans, insets ^m 
C£*vl9-«8: steam. Clements -^OT ^l/£^"v (1-88; meth. 
ods and cost of working bj- steam excavs., Clements E Neius • 
May 26. June l>-88 ; a great rgck excav., Tilly Foster mine, 
Brewster's station, N. Y." Apr 20; excavator for sewer trenches 
" Sep 27-89; and hoisting machinery, the White, Minn.' June 
6-ttl ; trenching and pipe laying, Fiti Gerald E Rec • June 
15; timbering shafts, Croton aqueduct • Aug 17,31-89; at 
Panama canal, Nansouty. abs. Inst C E\^\ -88 • Genie Civil 
* V 13 -88 ; Darby broadside steam digger Sc Am Sup • Sep 
1-88, /ran. See also Dredging; Mining; Sewerage; Tun- 
neling 

Executions, methods, n Locom Jan -90. See also Elec, execu- 

Exliibltions, ethicsof great, ed.ftrf July 4-90. See also Elec. 

Agric. Soc, Royal. Show. Doncaster Eng • June 28; The Eng 

•June 111,20-91 
Am. Institute fair. N. Y. Sci Am Oct 20-88 
Crvstai. Palace Elec. The Eiig • July 2i;-02 
Edinburgh, 18P0 £■«£■ inset • Apr I1-25. May 30, June 20 " July 

II. 25 • Aug 15, 20 • Sep 10, 20 ■ Oct 10; The Eng Mar 2S, 

buildings * May 2-00 
Frankfokt Elec, plan ^■Hf* July 18-90 ■ May 8,22, 20 " June 

5-July 24 " Aug 7-28, Sep 4 • Nov IS. The Eng ' Sep 18, 25 ■ 

Oct 2-91 
Glasgow Internal. Eng Mar 23, plan • Apr 20, May 4, 26, June 

8-2fl, July 18 • Aug 3, 10. Nov 0-88, The Eng Nov 18-87, 

Apr 27. .May II, June 1-88 
Moscow, French Flee, at Eng " Aug 21, 28 • Sep 4, Oct 2-91 
Naval. Royal, London Eng * Feb 13, May 1 • June 5, 12 • July 

17-31 • Oct 2-1II • Nov 27 • Dec 11-25, The Eng ' Mar 13 • 

May 1-29 • June 5-20 • July 10-31 • Aug 14, 21-91 
Paris, notes El IVU Oct 5, 12-89, ed. Eng • Apr 27, May 11. 

inset • June I, 29. ed. July 27 • .A.ub; 10. 31, ed. Sep 28 • Nov 2- 
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EXHIBITIONS, PARIS -U.S. 



^IffuU)* Mays, ed.1 



ExIilbltioiiH, Paris 

30- Dee 14-88 • Jan *. 2.1 ■ Feb I, 

17, 24, " June 7, 7, means of transport • July 5-28 ■ Aug 2, 18. 
23 • Sep 8, 13, 27, awards, Oct 4. 1 1, staia. 18. ed. Nov B. 15, 
Wood, cor. Dec 13-89, diplomas •Jan li-Ul, £■&- .V(« • May 
18']unel-8», C«Hi>OV//, U. S.elec. exhibits, Hering^/«j/ 
Jan, May, June, metallur. arts at. Garrison, May, June • July. 
Aug* OcC-OO; 1S80. Machin. Hall erection, Henard. abs- 
/Htt C £ V 05 -80 Ge/iie CM! " v 13 -88, R Gaz May 17- 
89, Sci Am Feb 2, 2, Apr 20-89 ; ISSO S( Am Sup ' Aug 4- 
88 ■ Feb 111 ■ Mar 30 ■ Apr 27 • May 25 * June S. l.i • July 13 

• Aug 17 • Oct 12, 2(1. awards, Nov 2. n-8», T/it Eng Dec 28, 
28-88 • May 3, Eiffel tower • 10, 17, June 14 " Aug 2-I(i, 
awards, Oct 4-89 

Tasmania £"«j Feb (1-91 

U.S., World's Columbian, Chicago. 1S»3, ^w Cf Gov't build- 
ing dome ironwork. McGuire, insets Ifull) • v2iJ-93; Cenliiry 
architecture, Van Brunt, Mav— Aug; Kirkland Chaul Dec 
-02 

El Eng electricity at. Calkins • Nov 23-03 ; El WId Elec- 
tric. Wd. plan (large scale) • Oct 24-91. electric, at • Aug, Sep, 
Machin. bid. • Oct 1. electric, at • Dec 3-92 

Etig Dec 27-89, ed. Mar 7, Berger on Chicago, Wood May 
2, Bei^cr July 4, Get 3, Dredge Dec 5. ed- h. 12 • IH-IM). Jan 2, 
ed. Feb 20* 27 ed. Mar 27 • Apr n • May I, inseI2C» June .'i. 
inset 12, ed. 19. inset 26 • July 10. ed. 17. 24, inset 31,31. ed. Ai^. 
7 • Sep 18. n • Oct n, 23, 30 • Nov 0, inset 13 27, inset • Dec 4, 
4, Dredge, inset 11. 11. IS, 18. 25-91 : ■ Jan 1. Dredge, inset 
3-2(1 • Feb 5-lB • Mar 4-25, inset • Apr 8-2)1 " May tt. Gov't. 
bid. 20, 27 • June 10. 24 • July I -29 • Aug .1. Dredge, 12. Wood 
report, 18. 26 • Sep 2, cost of exhibiting, 9, ill, 23 ■ Oct 28 ■ 
Nov 11-25, Transport, bid, • Dec 2, 9, Dredge, Electric, bid. • 
16-30, Dt«dge. 30-93 

E Mag mechan, display. Atkinson. Apr ; buildings. Freitag 

• Nov -91, Manufs bid. greatest of all fair buildings., do. • 
July ; and death rate of leftS. Hayles, Dec -93 

E J^'rtvs original buildings, ed. Oct 6-89. novel plan. Jenni- 
son • Mar l.'-, ed. 2!t-90, vs. X. V. City. ed. Aug 10, proposed 
N.V.sitefor. ed. Sep 2U-89, general plan* Mar 28 Sep* 26. 
birds-cye view • Oct 31, figures 31-91 • Jan 1(1, n 33, 30, build- 
ings, inset • Feb 13 " Mar .i, dome 12, 20, .Apr B • 21, Mining 



EXHIBITIONS - EXPLOSIVES 



157 



Rxblbltlona, U. S., World's Columbian 

bid. inset • May S, Vi. -10, June 11, Mach hid, inset • 30 ■ July 7, 
inset, 28, inset • .Sep I, 8. transportation * Oct 13, elec. R., inset 
• 20, cars, inset • Nov 17, Transport, bid. Dec 1. inset ■ 29-92 
E Rec bids. • June M • July i), insets • Aug 0, 13. 27 • Sep 
n • Oct 8-22, Machin. Hall details • Nov 10, 26 • Dec 24. 31- 
03; F Inst inset " May -92; bids, foundations and floors, 
Gottlieb y ./J wof E Sacs Dec -91 ; the designers of the fair 
(architects), pors.. Millett Harper's * Nov - 92 

Jt Gar Oct 3. 11. n Dec (1-89 ■ Aug 7 ■ Sep 2.VJJ1, build- 
ings • July I. • Aug 211 • Sep I«. 2a, ■ Oct 14 ; World's Con- 
gresses of 1803, Bonney, por. Rev of Rtvs ■ Oct -92; Sc Am 
Sufi {full) Feb 15-90 ; Dredge (full) Jan 3, tower • Apr 4, • 
Aug 20-91 ; making of the white city, Bunner Scribittr'i " 
Oct; Chicago's part in, Mac Veag:h, Nov; decoration of. Mil- 
let • Dec -92 

The Ettg • July 31 • Aug 14 • Sep 18. battleship Oct l«, 
regulations 1(1 • 23 • Nov a, 13, 20, 27, 27 • Dec 2.V91 ' July 
1. 23 • Aug 12 • Sep S, 23. general plan • Oct 28-93 

ExplOBiotkS from unknown causes. Bayles Am Mia v lB-91, 
do. Green, v 20 -92 ; under water Eng * Mar 22-80 ; of 
dynamite on the schooner Parallel, Le Conte R Gus .\ug 2-88> 
See also Boilers, explosions, etc. 

Explosives, historical notes. (lUttmann Eng Nov 8-89 ; expts., 
So. Wales mining, Sep 12-1*0; firing point table, n E Mag 
Apr -91 ; value of hydrocarbon explosives for mining. Walker 
E &• Min Aug 11-88 ; modern. Peering, Feb 23 : high, notes, 
Dec 28-89 ; use of in fiery mines, Nov 2«-00 

E News high, list of. Mar 31 ; and their composition, Foster, 
list. June 30. July 7-88, cla.ssifi cation of. do. Jan 12, high, 
properties and use of, July 6-89 ; relative strengths of high, 
Walker. Jan 81-91 ; high, in warfare, Barber E Inst Feb 
-01; employment in presence of iire-damp, report, abs. /«,c/ 
CEi 90-90, ^» Mines v 14-88; and ordnance material, 
Emraens. abs. /nsi C E w lOS-Oa, (^. S. A'u'.'a/ /its/ pro -Ol ; 
Deering 7? Gax Feb 15-89 

.SV Am Sup high and projectiles, Vreeland, Dec 1-88; 
Deering (full) May 18. /. Soi- Arii Land; recent develops, in 
high, Nursey (full) Sc Am Sup July 20, 27 ; notes. Hake (full) Oct 
5-80 ; high, in warfare. Barber. May 21-01 ; Lippincott, Oct 1 
-02 ; drying ap. in vacuum T/ie Eng " Nov 27-91, July 1-9S 




158 EXPLOSIVES. AMMONITE- FALSH AW 

Explosives, Ammonite, expts. with T/ie £»^ July 11 -itl 
AzoiMiDE (new sodium salt) Sc Am Sup Jan 0-92 
Belute, expis. Eng Feb 8-89; E &• Min Dec 1-88, /rs*/ 
Favier and Roburile E .\'ev.'s Apr 25-Bl ; Chalon, abs. JntI 
C E vM -SS, Ceni/rCiv/lv 13 -SS I Lo-ram Mar 8» ; .fc/.^iw 
Dec I-S8 ; TAe Ens Nov S-88 ; expts. Feb 8-89 
CAKE-powder. perforated, for ordnance, Quick, abs. Inst C E v 

07-80 
CAKBOKiynamite Eng Apr 20. Sc Am Sup May 19^88 
Emmensite E Xeii-i Feb 2-89, n Sc Am Sup Jan 7-88, /Iw 

Engr 
GuN-cotton, hist, manuf,, Rohrcr Sci Am Feb 23-89 
GuN-powder. blasting, form of crater produced by exploding in a 
homogeneous solid, Firmstone, insets ..4 wi,1/i'n "18-90; smoke- 
less E 5- Min July 5-90, Jndtistriei. do. E News July 5-90, 
do, expts. at Essen, abs. Inst C £ v 100 -90; manuf „ F. H. 
Robinson Sc Am Sup Dec 1-88 ; improvements in, Abel (fuU) 
Oct 18-90 ; smolteless. do. (full) Apr 13 • June as, do.. Hdene 
(full) • Oct 1-90, do- Maxim (full) Sep 20-91 
Melinite disclosures, ed. Eng May 2SI-01 
Nitrated manuf., Negrier furnace Sc Am Sup "Jan 30, May 21 

-92 
NiTRO-cellulose manuf., Littiewood Sc Am Sup Dec 5-91 
NiTRO-glycerine and other, tests of relative strength, F. W. Claifc 
Am Min 'w 18 -90; manuf., Vuillaume .Sf ^w Jw> " AprlB 
-89 
ROBURITE, Favier and Bellite E Nevis Apr 25-91 
Smokeless powders. See Explosives, gun-powders.smokelei 
Extenso meter, Johnson's E News ■ Aug 4-92 
Extract concentrating ap. in vacuo, Adrian Sc Am Sup ■ May 

25-89 
Eye-bars, steel, tests, Lewis, discuss. Am C E»\ 21-92; tests <rf 

full size, n E News • July U-92 
EyeHifrht, care of. Fox F Inst Sep -91, June -92, do. (full) Sc 
Am Sup Oct 3-91 

Factory, elec. driving (full) The Eiig Nov 25-92. See also Mills 
Falling bodies vel,, of dilTerent spec. grav. falling in water. Ricb- 

ards-Woodward, insets Am Min • v 18 -90, do. insets Ttck Q 

• May -90 
Falshaw, James (full) /nit CEvW -90 

L A 



FANS - FERTILIZERS 
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Fans, Walker anti-vibration reg. sliiilter or slide for. Guibal, and 
other enclosed fans, Walker Am Min v 10 -91 ; Capell, at 
Berge-Borbeck, Kattwinkel, abs./Hj/ CE^WA -%\, Zeit Berg 
-90. See also Blowers 

Faradaj' centenary Sc Am Sup • Aug 1-91 ; ehem. works of in 
relation lomod. science, Uewar, May H-Oii; centenary, Roval 
Inst, pro. The Eng' June aO-Ol 

Parey, Barnard W. Inst C E\ '.14 -88 

Farmer, what the Gov't, is doing for the, Harris CeHl July -9!i 

Farrar, James Jnsi CEwm -89 

Faucet, an indestructible, W. Thomson's E \e-ws ' Sep 10-91 

Feed water heaters. See Boilehs, feed water heaters 

Felton, Samuel M. 7? Gai Feb 1-89 

Fermentation industries, chem. and bacteriology, Frackland 
Sc Am Sup • Dec 3, 10-93 

Feiranti and his work El IVld* Jan 2-93 

Perro-silicon and econ. of its use, Keep £'«f Jan 11-89 

Ferry-boats, the ' Bergen ' steam double screw str., Hoboken, Ste- 
vens-Denton ^W( i1/ £" " V 11 ; Eng * Feb 31, 21 ; performance, 
do. Ji &• Eng Mar -90 ; R Gaz • Aug 0-89 ; Sci A m Dee 8 
-88; ScAmSup' Nov 1-90 
Bremen, screw Eng * Feb -92 
'Cincinnati,' screw, Penn, K., inset i'AV-^j'Nov 7. inset R Gat 

•Nov 0-91 
Elevating platform Se Am Sup ' Oct ia-89 
FiKNIESiOS elevating deck atr. Eng ■ Sep ->, Sc Am Sup * Nov 

15-9B 
Freight car transfer, Penn. R., Jersey City, inset E Neivs * Jan 

18, 18-90 
Greenwich steam, Thames river £n^» Feb \l*}yAyW,Sc Am 

Sup • Mar 24-88, • Dec 31, The Eng " Dec 2-93 
&OBOKEN, Gannon R &* Eng * Feb -92. See also Ferry-boats, 

' Bergen ' 

PMkRsev 'str., Liverpool TAe Eng' Oct 23-91 
Mich. Cen. R. steel str. R fr* Eng ' Feb, R Gaz, Sc Am Sup • 

Feb 23-89 
' Solano,' Cen. Pac. R., Harris, insets (full) /iw C^T v22-90 
' Thansfck,' Can. So. R., engines, inset E>ig * Mar 21, .Si' .-/'// 
Sup* May 10-90 
Ferry-house, Barclay st., N. Y. E Rec • Nov 24-88 
Fertilizers, trade report, Terne E Inst Dec -93 ; relation to 
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FERTILIZERS - FIRE HYDRANTS 



Fertilizers 

fruits. Austen ^r: Am Sup May 25-80; fertilizing maierials, 

Voorhees, May 3-90 ; (full) June 13-91 ; artif . W. S. Allen 

Sac Arts Mass S9 
Fibre testing instrum., Boys Eng "June 21-89; textile fibres. 

fabrics, exam . SclilicTiter (full) Sc Am Sup* May lT-»0. . 

also Lime sulphite fiber manuf. 
Field, Cyrus W., por. El Rev ' July 23-92 
Field, Stephen D.. por. E/ \Vld» Dec 2S-89 
Figures, curiosities in E Ntvis Dec 2l>-88. See abo AkitI 

METIC 
Fiuance, Inst, of Actuaries, Text-book of Prins. of Interest, Life 

Annuities and Assurances. King. bk.,C. & K. Layton, Lond 'S7; 

English currency commissions argutnents E&r'Miu Nov 24-88 
Finland, canals, roads and railroads of. See Canals, Finland. 
Fire alarms, Denio system El Eng ' Oct G-92 j the Rogers 

auxil. El IVld* Oct l»-88; Caynor system • May 11-89; 

N. Y, service, n • Nov 28-91 
Fire-boats, N. Y. city E fi- Afin Apr 12-90 ; Cowles. abs. /nst 

C Evm -88, Am M E -87, for City of Chic, do. The Eng 

Dec 21-88 
Pire, Chicago, Kirkland A* E .\fuff Aug -92 
Fire-clays. Am., analyses, table Sc Am Sufi May 31-90. See 

also Refractokv materials 
Fire Commission. Howes, Fitzgerald, Fry report descripIioR of 

depts., N. v.. Chic. Phila., Bait., Cincin., fire losses, table, etc. 

Sos(oH Herald Mar 4^90 
Fire-engine, Dewey's El Rei.- • Mar7-91. See also Steam fire 

Fire extinguishers, Lufkin's elec. method El Eng • Sep 3-90; 
Carver's ap, July 7 " Sep 7 -88 ■ Feb 1.^-89 ; water required, 
ed. Dec 20-90, do. E flee Jan 10-91 ; extinguishing. Wood- 
bury, cor. £ AVa/.y Jan 11-90; Hexamer's, for mall mills, com. 
report, n E Inst Apr -89 ; .Mackey aut. Sti Am Nov S-88 ; 
Met. fire brigade, Lond. The Eng Feb :( : Douse's aut. fire- 
check, Nov2;!-88 
Hose, linen, quality of E -\eu-s Mar 23-89. See also FiRE 
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HvDRANTS, det. of rental value of, Tubbs E .Vews May 5-88 ; 
and valves, new types, Slillwell manuf. Co. • Mar 39; Eddy 
Valve Co. 'Oct 4- »0 
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FIRE INSURANCE -FIRE PROTECTION 181 



Fire Insurance and e!ec. interests, relations between, llarlon El 
Eng'Way 28, do. £■/ If'/dM^yM; Assoc, Factory Mul, results 
fAia/j Sep 22-88; Bost. ManuCs. Mut. Go's report, n. Mar a:i- 
89; rules and elec. lighting, Hartwell 'fie Eng Dec 5-90. 
See also Elec. insurance, etc. 
Isi.ANo inlet, is it moving E. or VV., Haupt, map F Inst ■ Apr 

-89 
London stats. El Rev Lond l^n 18-89; and fire telegraphs, 

Feb 6-93 : Met. fire brigade The Eng Feb 3-88 
Losses, methods of reducing, Woodbury Am.M E ■ v 11 -90, 
do. Cassier's * .\ov • Dec -HI , do. E .\ews ' Dec 14-89 ; 
and timber supply, diag., ed. Jan 10-89 ; table, etc., Fire Com- 
mission report Bosl. Herald Mar 4-90 ; in U. S., 187o-'87, the 
Chronicle Fire Tables for 1888, bk., Chron. Co., N. V. F Inst 
Sep -88, do. for 18(10, bk. notice E Atw! Sep 20-90 
New York alarm service, n El Wld • Nov 28-91 ; dept. Set 
Am Feb H1.89 

Fire-piace and stove effic, Lunge The Eng Sep 0-89, /Sui: Chem 
Ind 

Fire-proof doors Eiig July 12-89; floors, diag. for det. size and 
wt. of steel beams for E Neius * Apr 28-93 ; fire-proofing, 
Martin proc, Beardsley F/ns/i^a -88; construct., Webster, 
insets (full) /mt C E » v 105 -91. See also Buii.hings — 
Floors — Paints, fire-proof 

Plre, protection from, hazards from electricity. Woodbury El Eng 
Nov 18, 25-91 ; rules for elec. wires El Rr-.i Lnnd Apr 13, 
June 1-88 ; elec. fires. Barton El Riv Oct 4-90 

Eng fire-proof doors • July 12-89; dee. lighting dangers, 
Ferranti " Jan 3, 10-90 ; slow burning construct., Woodbury, 
Apr 10-91 ; risks on tall oflice buildings, Atkinson /: .1/ag 
May ; ceilings, comparative value of different E iXews Apr 7- 
88 ; metallic lathing and ed. " Dec 7, 7 ; expert opinions on, 
U-89; aut. sprinklers, Apr 28-92 

E Rec prevention, Chatterton. abs. * Sep 7, 14-89 ; resist- 
ing construct., Woodbury, Jan 24; prevention and relation of 
building in.spectioD, do. 31, Feb 7, 14 ; resisting materials tests, 
Boston ■ Oct 24 ; hazards for electricity, Woodbury, Dec 19, 
20-91 ; distrib. mains. Fanning. May 21, 28-93 

F Inst Paris and Am. cities — Phila., Boswell, Feb -99 ; 
elec. lighting of danger buildings, Jenkin Inst (,' £ " v 110 
-92; electricity as applied to, Lufkin Sl Am Svp ' Oct 25- 
11 




162 FIRE PROTECTION - FLOODS 

Fire protection 

0<>; Woodbury, Mar 14; portland cement as a material, 
Monier's new use for The Eng Nov 27-01. See alaoELBC 
ins. — lighting rules, etc.; Fire sprinklers; Locomotive fire 
extinguisher 
PuMi'S, steam, Alburger Gassier* s * Mar -92. See all Steam 

pumps 
Skkvick and distrib. mains. Fanning Cassier*s July, Aug, d& 
/: News * July 14, do. E Rec June 4, arr. of hydrants and 
water pipes, July 10, 23, Aug 6-92. See also Fire, Loud— 
Losses— N. Y. 
Si*RiNKLERS,aut./s>4'^May4; Draper-Hetherington aut *Novl6 
The Enir Mar 0-88; aut. E News Apr 28-92. Sec also 
Sprinklkks 
S'i'KKAMs, cxpts. relative to the hydraulics of, Freeman, and dis- 
cuss., insets (very full) Am C E*\ 21-89, pph. do. Nov -89, 
do. E AW Jan 4 ♦ Feb 1, 22, Mar 8, Apr 26, May S-90, do. 
abs. Jnst C E v 101 -90 ; distrib. mains E News July 21-92 
TKi.K(;KAnis and stats, {hond,.) El Rev LondFtih 5-92; Trucn- 
fdd, Mar l(i 88 

Finvs in cities, conflagrations, Woodbury F Inst Aug -91 ; pre- 
vention and extinction, Chatterton /«j/ C E * y 93-88; in 
theatres, abs. v \H 88, Jech Blatter v 20 -88; peculiar 
orijjin of Sc Am Sup Feb 14-88, Eng 

FInIi, displacements and area curves of, Parsons Am Af E*y^-%% 

Fishor, ( ieorse Inst C E v 107 -92 

FlHliory question. No. Am., Linzee Tech Q Feb -90 

Flume and smoke, expts., Fletcher Sc Am Sup Jan 26; on flame, 
Rowan (full) June S-89,/C//<rw Indus; structure and chem. 
of, Smilhells, Sc Am Sup Apr \i\\ influence of air on ilium, of 
flames, Hunte, June 4, C/icm Tr J ; illuminating, Lewes Sc Am 
Sup July 1), hydrocarbon, luminosity, do. Apr 2, Oct 15-92 

Flax culture, and preparation, Stewart Sc Am Sup Jan 10-91 ; 
Monic • Feb 2:i-89, Industries 

Fleming, John A., por El Wld* Nov 8-90 

Flood gates, aut., Czvetkovics Eng* July 13-88 

Floods, Ravine du Sud, Hayti, averting overflow, Crowell,and dis- 
cuss., insets, So. Fork dam failure, com. report, insets Am C E 
• v 24 9 1 ; effects in western rivers. Going E Mag Sep -92 
E News through the failure of natural barriers, July 27; 
Johnstown, Pa., disaster * June 1, ed. 8, and South Fork dam. 



FLOODS- FLYING 
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Floods 

and ed. 13, 15. ed.22; map of district • July 13 ■ Aug 17-80; 
of June, 1889, West branch Susquehanna river. Pa. • Feb 14- 
»l, da report, Raymond E J^er iao 23-»2; Johnstown* June 
-SO ; in Germany, causes of, Niles Sik Arls Mass -88 ; pre- 
vention and control of rivers, Robbins Teck Q Sep -87 ; dis- 
charge from small watersheds, Porter, inset • Dec -ftl ; 
Johnstown TAe Eng Aug 30-80 

Floont, fire~proo£ construct. E .Ve-a's • May 23 • July 4, Wilson, 
cor. • 25, Equit. bid., Denver. Col., three systems. Hawks ■ 
Aug 2B, hollow arch-blocks, test. Culshaw • Nov 14 Ol ; fire- 
proof, diag. for det. size and wl. of steel beams for ■ Apr 28 1 a 
monolithic be ton-concrete, n ■ .May 5-U2 ; World's Kair bids., 
Chic. E Rec Dec 5-01 

Flour mills, roller milling. Simon Eng ■ Apr 1:1, lt>-SOi insets 
{ImW) Inst M E • \^n -9&, Sc Am Sup Mar ia-80; methods, 
Gibson. Sc Am Sup Mar 3; risks and appliances. Arndt. Aug 
4-88 ; mod. products, distrib. of phosphorus and nitrc^en in. 
E, Richards Tech Q Aug -IM) ; machine, Robinson's Tkt Eng 
•June 7-80 

Flower, James J. A. Insl C£ v»5 -8ft 

Floyer. Geoi^e W. Inst C £: v 103 -91 

Fluorine, isolation of, Tutton FInst Apr, Sc Am Sup Jan 28- 
88, Nature; researches on, (full) do, Sc Am Sup • Dec 12-91 

Flyinff, mechan. Hight, Langley Cosmop May ; the aeroplane, 
Maxim, June -92; machines, expts.. Hargrave Eng ' June 
H, compressed air • Dec 26-00 ; expts, in aerodynamics, Lang- 
ley, bk. review, Nov 20, Vogt, cor, Dec 4-91 

£ Mag air nav, prog., Chanute • Oct -01 ; human, sup^es- 
tions, Kirk • Feb -03 ; machine, latest, ed. E &• Min Jan 1 1- 
OO: the problem of, ed. £ A'cwJ Aug 31-89, Jan 31-01 ; an 
aeroplane diagram, Hastings ■ May 5-92 

Ji &• £'w^machines,Ma;(im, Jan. June. July ; soaring of birds 
•Mar; Ader's. n" Sep; mechan, flight expt. researches. Langley, 
Sep; machines, prog, in, Chanute (full) • Oct 01 - Dec -02, etc. 
Sc Am Sap flight of birds, n " Feb I-OO; the Maxim ma- 
chine " Aug 23 ; mechan., experimental researches. Langiey, 28 
-91, do. Oakes " July 30, aviation. Renard " 30-92 ; reaction 
of air on plar.es. Lancaster, cor. T/ic Eng • Mar 7 ; Quarter- 
main, cor. Oct 17-00; the Maxim machine 'July 17-91. See 
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FLY-WHEELS - FOUNDATIONS 



Foam, Rayleigh (tull) Sc Am Sup • Aug 23-90 

Fog-sign ailing ap., Pa.ria exhib, Eng * Oct 1R-S9 ; aut. marioe, 
Berkeley Sc Am Sufi • Sep 15-88 ; ap. for elec. light in light- 
houses, see LiBHT-houses, fog 

Force, action of, mod. views and conception of the ether, Stanley 
E/ M-Vrf Apr m-93 ; and energ^y, a theory of dynamics. G. 
Allen, bk. n F Just Mar -91 ," principle of, demonstration of 
existence of atom, Maxim Sc Am Sup May 11-89. See also 
Energv 

ForeBtry interests of U. S.. n E A'evii May 31-90 ; development 
of, in Europe, Raynor Lehigh Eng J June -88 ; forests of 
U. S. Sc Am Sup Oct 6-88 ; practical, Lyman, July 2-92 

Forging, hydr. and flow of solids. C. Sellers R Ga» Feb "-90, 
Dec 25-91 
Machine, spike, the Burton system El Etig ' Jan 27-93, El 
Rev " Sep 13-I(0 ; hydr. machines and steam hammers, C. 
Sellers R Gaz Aug 2-89; Gould's • Feb 7-90. See also 
Steam hammers 
Presses, W. Allen Cassier's • Feb -92 ; hydr., do. Eng • Oct 9, 
do. R &■ Eng ' Dec, do. Sc Am Sufi ' Nov 14-91 ; Daelen, 
Demenge, abs. /hsI C E v \08 -03 ; hydr., French large R d- 
Eitg ' Feb -92. See also Steam hammers, Chomienne 
R &• Eng Aug -89 

Forglngs, rolled, Gould machine R Gaz • Feb 7-90 

Forge (shop), Gen. engine works, W. Hartlepool The Eng* Feb 
7-90 

Fortifications, and gun-cotton shells £"Kf June 16, 2S-S8 ; for- 
tress defence, ed. Jan 2-1-89 ; metallur^cal arts, Paris exhib.. 
Garrison /^/«j-/' July "Aug -90; China, scientific, Dowdall. n 
Inst CA' V09-9O; hydrostatic disappearing turret Sc Am Sufi 
• July 14, do, French ■ Aug -'5-88 ; the Mongin oscil. cupola, 
French T/ie Eng* Nov 28-89. See alsoGi'VNERV and armor 

Foundntioni!>, experiences, notes. Boiler Am C E * Oct 27-93, 
do. E ^Vews July 2S-92 ; crushing strength of materials, Baker, 
table,cor. Jan 5-80 ; Collingwood. Feb 14. 31-91 , do. E Rec Mar , 
30, Apr 8-89, Feb 21, 28-91 ; new method for. R. L. HarriB 
^3X.Sc Am Sufi* Oct 1-92. See also Briiiges; Buildi\-cs; 
Ce.ments; Concrete; Dams; Harbor eng; LtGHT-houses; 
PiEBs: Piling; Quicksand, dealing with; Water-woiIcs, etc. 
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FOUNDATIONS - FOUNDRY 165 

Foundations, Anchoring bolts, idhesive strengih oi sulphur, 
lead and portland cement for. E .yews July l'J-90 
Building, sicel for. Chic, Purdy, inset li -Vca/j • Aug 8-OI 
City Hall, Kansas Cit>-. Mo. E Rcc * Apr 2. 16-02 
CuFFER-dam or caisson without timber or iron in its caii9iruct.,R.L. 
Hzms/lm C£ Mar -91.^ AW'j MarT-OI.abs. Inil C E v 
la-i-Ol : and floating caissons, R. Hunt (full) E Rec ' Feb 7-91 
Dalv College, Indore, India, Litster, abs. n /ni/ C E v m -89 
Drexel office bid., Phila. E Ric • May 11-89 
Gas holder tanks. Bay State Gas Co. Am C E* Oct 21-02 
Paris, consolidation of Sc Am Sup ' Oct 25-00 
Pile, on rock E Ra • Apr 11-91 ; World's fair bids. R Gas • 

Oct 14-92 
Sinking deep, prog. in. Ormbsy £ Arivs Feb I ; an experience 
in. May -fl-ao ; E Rec • Jan 13, 25 ; Burge Sc Am Sup ' Jan 
S.'i-»0, pri^. in. for eng. works, do. The Ens Dec 20-89 
Subaqueous, Shield Eng • Sep 10-92 ; Kinipple " Oct 11), 31, 
inset • Nov 21 • Dec 2i(-90, do. E Xiws • Nov 8-90, Jan 17, 
24-91 ; concreting under water, H. White, Dec 20-90 
Supporting power of soils. R. Hunt, table E JVews June lij, 
E Rec June 23, abs. Inst C E v 94 -fi»,JAisoc E Soct -88. 
Sc Am Sup June 30 -88 
Underpi.vning by means of grouting and slock ramming. Kinip- 
ple Eng ' May 20, 27, Sl- Am Sup • Sep 17, 24-93 ; Great 
Yarmouth Town Hall, Duckham. inset Insi C £" • v OS -89 
Vault walls and roof proportioning E Rec " June 14-90 
WoHLu's Columbian eithib., Chic. Gottlieb Eng Dee 4; and 
floors E Rec Dec 5-01 ; pile R Gaz * Oct 14-93 
Foundry, work, es. cost of. Fowler, effect of adding wt. iron or 
steel, Morgan, discuss., best molds for steel castings, do,, best 
pig iron for light castings. Towne, discuss. Am M E \'i -88 ; 
cupola experience, SchefHer • v S -88, v 10 -80 

Eng^c Stewart 'Rapid' cupola furnace " Dec 5-00; Arch- 
dale & Co.. Birm., England • Sep 18-91 ; cupola fur. con.struct. 
for melting pig iron, Couvy, Durfee E &• Aftn' Feb 1U,23* Mar 
n. 111, 30-89 ; the Worlhington plant, Elizabeth port, N. J. (full) 
E Rec* Apr 2-92; median, treatment of moulding sand. Bag- 
shaw ; insets Inst ME' Jan -01 ; iron foundry, Master's Sci 
Am Oct 20-88; moulder's tools Sc Am Sufi ' Mar 10; Gov't, 
plant for New So. Wales /Ae Eng Sep 14, 21, Oct o. 6, 12-88; 
railroad locomotive construct Apr 22 ■ May 6, 20-93 




106 FOUNTAINS - FUELS 

Foniitaliis, luminous. Paris exhib. Eng • June 7 Se Am Sup " 

July 20. ap. (full) • Dec 7-S9 
Fonler, John, por. Eng • Feb 2S-90, Itisi C £ v 95 -8» 
France, navy Eng June 6-20, ' Atniral Baudin' " July 4 • Ai^ 

15 • Nov 1-1 ■ Dec 12-90 ■ Feb 20 • July 24 • Aug 7, inset, 14, 
28 • Oct 0, 30 " Dec 25-01 ; geodetic work Ji &• Eng Aug 
-89 ; naval manteuvres The Eng July 25, Aug 1, S, 20 year* 
of naval construct Oct 17, Nov I4-90; inland nav. in. Ocl7- 
93. See also Navirs; Paris and under subjects 

Francis, James B., por. E A'e-ws • Sep 22-92 

Francis, William Inst C £" v 05 -89 

Franklin, Benj,. por., first balloon voyage Se Am Suf • June 0- 
88 ; kite expl . M'Adie El Wld • Aug 15-91 

Franklin Institute, Phila., pro., list members E Inst Jan -»», 
Mar -1M> 

Fraser, Henry J. Inst C £■ v 100 -»0 

Free-trade and protection, Marshall, competition Eng Sep 19- 
90. See also Capital and labor 

Frend. William A, Inst C £" v 98 -89 

Frick, Henry C. por. E S^ Min ' Dec IB-Ol 

Frick Go's shops E &• Eng Oct -92 

Friction, of a collar bearing Eng* May 11, 11-88; of a pivot 
bearing, enpts., report. Mar 27-91; influence of clec. cur, on 
sliding surfaces, Schmidt El Eng • July l(i-90 ; diag., do. 
E A'ews ' Sep 27-90; recent researches in, Goodman, Mar 
31. Apr 7, 14, laws of frictional resist., ed. 7-88 ; phenomenal. 
Cooper, n F Inst May -91 

Inst C E new theory of. Petroff, bk. review, Uipzig, "ST, v 
05 -89 : expts., com. report, insets (full) Inst M E * May -88 ; 
pivot friction, insets • .Mar -91 ; Conti's laws of sliding, Mer- 
riman J{ Gax June 14-80 ; phenomenal. Cooper, n May 8, C. 
Sellers, cor. 15-91; expts., Inst M li com. report The Eng 
May4; of metal coils. H. & E. Shaw. Sep 3S-8S; and lubri- 
cation, Webber Tech Q * May -88. See also Lubrication 

Fritz, John R Gac Oct 7-93 

Frome, Edward Inst C.^ v 101 -90 

Fuels, energy and util, of solid, liquid and gaseous, notes, Taylor 
Am Min v 18 -90 ; U, S. supply, Birkinbine, v 20 -92 ; fuel 
and its effic, notes, Thwaite, Ettg ' July I, 8 ; newer forms of. 
Paul£"vl/flf Jan-OS; fossil, of III, Comstock, cor. £&* jV/»)» 
May 25-89, July S-87 ; fuel and combustion, notes on. Bud 
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FUELS- FURNACES, CUPOLA 167 

FnelH 

(full) J? Gax * July 13. 37. liquid • Nov 2. 30-88; calorific 
value of, M. A. Jones Sc A>n Sup Aug 10; of future, Sep 
28-SO; fuel testing siaiion for Lond., proposed, Donkin, cor. 
Tke Eng June 15-88. See also Combustion; Fuksaces; 
Heat 

Bagasse as fuel, Becuel Loiom May, Se Am Sup Apr l6-9ti 

Calobiueters for testing. See Calorimeters 

Culm compared with other E Newt Dec 8-90 

Gaseous, Uell Eng Sep 27-80 ; fuel gases, classification, Wurti 
E Sr" A f ill '] Illy 'M-SOl fuel-gas and applies.. Loomis^wjJ//*! 
• vi9-^9l,do.E .V/ws -Oct 11-90; use of liquid and gas- 
eous, Gardner. Apr 27-80; fuel-gas values, Emmens, Oct 20 
-92 

LtQt;iD, oil, petroleum, Leonard E/ Eng Mar, Francisco, Ran- 
som, abs. Uxr.E/Rei' Mar B, £7 H'-fd ^\3x%-l-»9, R S^ Eng 
Nov -88 ; petrol., Garratt El WVrf Sep 8-88 ; use of liquid 
and gaseous, Gardner E A'fws Apr 27-89 ; oil, Dudley F fnit 
" Aug -88 ; Aerated Fuel Co's system of burning oil by com- 
pressed air, Collins ■ Oct -92 : Chomienne /! &• Eng Feb 
-93 : and combusL, notes, Buel A' Gas ■ Nov 2, 30-88 

Sc Am Sup value of oil as. Dudley, aba, Oct 13-88 ; advan- 
tages, Ransom, Apr 20-80 ; oil-firing, Reynolds • Aug 20-93 ; 
for gas retorts, Drory's ap. The Eng Sep 7-88. See also 
Coal; Gas; I^>coms., petrol, fuel ; Oil; Petrolkum 

Press, Steven's Eng* Sep S-90 
FultOD, Arthur R. W. Inst C E v W -90 
Fulton, Robert. Fulton night at the et^neers, Holloway E Mag 

Dec -91 
Furnaces, terms, a glossary of in English, French and German, 
Egleston Am Mia " v 16 -88. See also Dlast — Crema- 
Touv — Gas — Tak furnaces; Boilers; Flame; Locom. 
boilers; Marine boilers; Smoke consuming, etc. 

Annealing, R. I. L^com. works, Prov. R Gat * Feb 7-90 

Boiler, the steam-jet for preventing smoke E .Vews * .^pr 4- 
91 ; tlie Hawley down-draft, 350 b, p. Heine • Jan .10-92 

Cremator, Foster's garbage and refuse E Atws * Mar 2-89. 
See also Crematories 

CfPOLA. the Stewart ' Rapid ' Eng • Dec 5-90 ; construct, for 
melting pig iron, Gouvy, Durfee E &• Min * Feb 18, 23 " Mar 
B, 16. 30-89. See also Blast furs ; Foundry 



168 FURNACES, DRAUGHT- GALVANOMETERS 

Furnaces, Draught, draft gauge, Barms' E Xeiui ■ May 24 
-»0; forced draft, Williams The Eng Nov 22. 20-89. See 
also Marine boilers 

Ei^CTKic. early forms, Houston F Inst Sep -88 

Fales' hot air E News Apr 13-8», Mar 22-90 

Floe gases Eng* Oct 3, 10-90 

Gas, regenerative, F. Siemens, cor. Eng Aug B -89 ; Dawsoo, 
Feb • Apr 24 • May 1-91. See also Fuhs., Siemens' 

Grates, Hopcraft rotative /; S- Min • Apr 13. Sc Am Sup • 
Aprs The Eng* Mar 22-89; Godillot's step grate for poor 1 
fuels, Briill, abs. InU C E 'v m -89, Bui Soc Enctmr June 
-80. See also Grates 

Heating, Nicholson Am M E * s \\ -90; and melting, ma- 
chin, for charging, Wellman, insets Am .!//« • v 19 -Ol ; Sie- 
mans, Smith E A>ij/j* May 24-90; for re-heating steel plates, 
using re-generated producer gas, Loomis proc. ■ Oct 11-90 

Hopcraft rotative boiler fur. E Sr" Min* k^\\% Sc Am Svp* 
Apr 6 The Eng* Mar 22-89 

Liquid fuel burning The Eng Feb 10, 24, Mar 9, 23, Apr M, con- 
struct. June 8, July 1.1, Oct 10-88 

Siemens' new form, Akerman Eng Sep 2ft-90; Head • Oct 11- 
89, May 9-90, E fr- Afin • Nov 0-89, Iron &• Steel Iiiit, 
(full) Sc Am Sup ' Mar 1.^-90 ; calorimetric study of, Des- 
pret, abs. I«it C £" v 103 -»1, Jfev Mines v 11 -90 

Smoke consuming, Hopcraft's rotative boiler fur. E &• Min • 
Apr 13, ScAhi Sup * April, The Eng* Mar 22-89. See alao 
Boilers, down-draft ; Smoke prevention 

Galvanism, electricity, magnetism and the telegraph, chronoL 
hist., Mottelay (very full) El Wld • Apr 18 - • Dec 2«-91, 
Jan 2 - Feb 27, Sep 3, pors. 10 - • Oct 22 - Dec 31-92, etc. 

Galvanometers, pocket, Tanakadaie (lull) El Eng * Nov • 
Dec -88; standard ballistic • Nov l(l-»2; Taylor's El Rev 
Lend * June 15-88; Ayrton, Feb 7-90; reflecting. Bishop 
El Rev Nov 28 • Dec 5-2(1-91. Jan 2-30. Feb 13-93 ; Thom- 
son correction of error table. Kennelly El W/rfApr 13 ; Weston 
tangent • 20-89; d'Arsonval imps, • Mar 12; ballistic, Will- 
young F Insi • Dec -93 ; how to make, Hutchins Sc Am S»p 
• Jan 14-88 ; for projection, Moore • May 4-89 ; universal 
dead beat, d'Arsonval ■ June 15-89; galv. coil correction fac- 
tor. Skinner Tech Q ■ Ssp -87. See also Elec. gaivs- 
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Uallwer, Lionel P. P. ImitCEv UK -VZ 
<:talwef , William St. John (fuUj /«</ C £: t IW -»2 
Ciarbage and towo refuse disposal, Foster Emg * EXec 16-91 ; 
J, KilYington E Ra Feb 21-S». See also Cieeha- 



:. cog. 



F 109 -92 



Garland, Thomas B. Imi C Ev 

Garrett, Cilbcn H. IhH C EtV, -80 

Gas, and elec light Commission. Mass.. vcpan El Emg Apr 21- 

OO, Apr 1-91 ; vs. steam power Eng • .-\p» 17, Dowsoul*. ed. 

Dec 11; and electricity, comparative cost. ed. Jal]r 10-91 ; 

carburetting of. Lewes, June 24-9S; and electric relative 

cost, Humphreys E Afag Nov -93 ; jnamtnanta ia cool gas, 

Norton Teck Q May -89 
Berlin-, and water supply. Leoohardt. abs. /«// C E \ »i -Sfi, 

V 101 -90, Otsundlng -8», May 1-90 
Buenos Ayres supply, SteTcnsoo tmt C E v 103 -91 
Buov, steel Tkr Eng Sep 13-89 
Burners, cffic, enpts.. Bouvier Eng Mar 1&-89 
Cannel, ed. The Eng Sep 23-92 
Coal, petrol, as an enricber ot ed Eng July 15-93 ; scrubbing, 

condensing and washing of. Key Sc Am Sup ■ Oct li-88 ; / 

Gas Lting; ilium., price of Tht Eng Apr 6-88; illuniinants 

in, Norton Tetk Q .May -89 
Companies and incand. elec. lighting. Day £/£ivf May; future 

prospects, T. Wood Sc Am Sufi June 2-88 
CoQUEKEL plant, \'itoux, abs. /nst C E v 105 -91 Genie Ci'ti'/ 

• V 11) -91 

Engines, duplex, Hperry El Eng' Sep 17, do. El Rev * Sep »», 
do. El Wld • Sep 20. do. E &• Min • Sep 20-90 ; Crjstal 
PaL Elee.exhib. El Rev Lond " Feb 12, Ifl " MarU-93; oil 
and steam engines Eng\iifx. 2il; 30 h.p.. l'~'rankfort Elec. exhib. 
■ July 3, 25 h.p. do. ■ Nov 13: IK h.p. • July 31-01 ; econ., ed. 
Feb 12-93, do. n E Mag\^Ay -91 

F Inst Paris exhib.. Hering. .May -90; Delamare-Uebouite- 
ville, insets (full) Insl ME* July -89, do. (full) Sc Am Sup • 
Sep 14, 21 ; 11)0 h.p. • Dec 21-89 

The Eng Nottingham Show, July 13; regenerative, Nov IJ 
-88 ; combustion in. Ebbs • June 28-89 ; 100 h,p., Paris exhib. 

• Jan 10 i effic. of. Miller -June 13 'July 25, Aug 29-90; Crys- 
tal PaLexhib.* June 3-93 
Acme, M'Ghee & Burt's Tht Eng ' Apr .1-90 
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Gas Engines, Ajax single-acting, teats. Jam ieaon, report Thf Fitg 

• Aug 9-89 

Atkinson's cycle El IVld " June 6-91, 8 h.p. Enff • Dec 28 

S» ' Feb an, com, report E /nsi • June -89, Pwr • June 

-91, « h.p. and pump Sc Am Sup • Feb 0-89, ■ June 27, 

Sf RJ • June, The Eng • July 3-91 
Beck, the Eng * May 4, U, tests, Kennedy E Nrws June fl, 

Tht Eng May 4, 11-88 
Charter, the Eng* Feb 10-88 
Cycle, the. Ransom, insets fnst C E • v 100 -92. See also 

Gas engines, Atkinson's 
Forward, the Eng * Mar 8, 8, The Eng • Apr 5-89 • July II 

-90 • Aug 21-91 
Griffin, the Eng* Apr 13, June 1, The Eng May 18, S5, June 

1-88 
Otto, test, Kidwell F Inst Feb, Spanglcr, abs. /ntl C £ v 100 

-90 
Palatine The Eng* Dec 30-92 
RoBEV's The Eng • Oct 14-92 
ROLLASON, the Pwr * Oct -91 
Root's Eng ' Feb 5-93 
Simplex, 100 h. p., trial El iVld June 8-91, El Rev Land, 

Eng July 12, Deboutteville " Aug 2, 8, 100 h. p., Paris exhib., 

inset • Sep 27-89, teats, Witz • Apr 17-91, Dcbout. Tke 

Eng* Aug 16, 23-89 
SiNTZ, the El IVld* Dec 5, Pier ' Dec -91 
Sperrv's duplex El Eng* Sep 11, El Rev* Sep 20, El Wld 

* Sep 20, E Sr- Min * Sep 20-90 
Sturoeon, the The Eng]\inc 15-88 
Trusty, the, Wehman's The Eng* Oct 2-91 

FuEL-gas, notes, Goetz Am Min * v 18-90; Loomis proc,, 
Oakman Eng Aug 1 • 22, do. gen. plant E News • Oct H, 
do., insets hist ME* July -90, and applies., do. Se Am 
Sup * Nov 1-90; furnace, Archer combination E &• Min 
* Mar 1, June 14-90; manut. fuel-gas for heating. Chris- 
tian, and ed. E News May 30, 30-91; production, Kitson's 
method " May 20-92, do. F Inst Dec -91 ; impracticability 
of util. coal gas for fuel, Merkle Lehigh Eng J Apr, expts. 
with mixture of three gases, do. June -89 ; and incand, gas 
lighting, Lung^ren Sc Am Sup Mar 3-88, Light, Heat an4 
Power 



J 



QAS FURNACES -OIL-GAS 

**^fc* Furnaces, valves for, Wailes £nf • June li>-9S ; the Tbwaite 
contiD. recuperative E &• Afin • Apr 26-00 ■ TAr Eng; Daw- 
son, discuss,, insets Inst M E • Jan -Ol, The Eng Feb 8-01. 
See also Furnaces, gas 
<::;i.ASGOW works Ene*]axi 17. inset •24' Feb 7,insct* Mar7-90 
Heatixo, manuf, of fuel-gas for. Christian, and ed, E AVm'j May 

30,30-91 
Holders, tanks repairing, Sherman E Ret Mar 14-81 ; flarge) 
of Consoi. Gas Co., N. Y. Sci Am Oct -i'l : without upper guide 
framing, Newbigging Sc Am Sup • Oct Hf.JOasLliitg. do. 
cor. The Eng Sep 14-88 
Institute pro. £'n^June27-00 
Lamp, Harcourt's Pentane standard, tests, Clifiord El Rev July 

1B-90, Tich Q 
Leakage, Nettleton Sc Am Sup Dee u-Ol , 

Lighting, centenary of i'/rjjuly 29-92 ; incandescent, MacKean 
E fr* Min May 16-91, / Soc Chem Ind; St. Kan. C. cost of 
i: -AWwj June 38-90 ; histoQ- E Rec May 9-91 ; Paris exhib., 
hist, of artif. Ulum., report (full) Sc Am Sup Oct 22, 29-93 ; 
by incandescence, Shapleigh (full) • Soc Arts Mass -89 
London, and coal trade of. ed. 7'ht Eng Sep 20-89 
LOOMIS proc., gen. plant, Oakman Eng • Aug 1, 2a, E News • 
Oct 11, insets Inst hf E 'July -90, and applies. .SV ^m ^mj» 



• N(» 



-90 



Motors. Witz's expts, Sc Am Sup Apr 25-91 ; Lalbin's .?-cyl, 
• Apr 12-90, Genie Civil. See also (^As engines 

Natural, and petrol, in N. V. State, Ashbumer, inset maps (full) 
Am Min • v l«-88, explorations along Niagara river and 
geol. of BuSalo. do. v IT -89, explors, in eastern Ontario 
Peninsula, do. • v 18-90, do. E fr- Min Mar \h-Wi; Mc 
Sweeney regen. puddling furnace for ■ Apr 20-89; measure- 
ment with Pilot tube gauge, S. W. Robinson • Feb 28-91 ; 
fields, Pitts.,geol. of, Cummins, July 30-93 ; and oil, ed. E Neivs 
Apr 14-88; Pitts., past and present. Mar 30-89 ; E Rec Dec fl 
-90; industry, Pitts., Pa. Sc Am Sup • Jan I : Philipp, June 
9; "^anan Soc Arts Mass -%ii 

OiL-gaa, compressed, Ayres, discuss., insets (full) Inst C £■ " v 113 
-88 ; Pintsch system manuf, and applic. to railroad carriages, 
Hunter, inset 'v 65 -89, do. plant E A'lrmj* Apr 13-89; and 
oil, ed. Apr 14-88 ; manuf. at Holloway works. Great No. R,, 
Ball, inset • V 1 10 -»3 ; Young's plant ScAmSup • Dec 24-93 
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Gail Pavilion, Paris exhib. fn^ July -26, •M-HV 
Philadelphia City works E Xezvs Apr 14-88 
Pipe, submerged. Grand Forks, So. Dak, £ Ntwi * May 5-92 
Producer, Sheel's Eng ' June 1II-88 ; the Ingham The Eng ' 

Jan 4-8» 
Retorts, aut, Sc Am Sufi ' July 10-90 ; contin. feed and dis- 
charge, Haig 'Jan a4-t(l 
Stoves and burners, unburned gases in flue gases from. W. 

Thomson Sc Am Sup Dec 20, The Eng Oct ll)-ttO 
WATER-gas, as a steam boiler fuel, Jacobus Am Min v 17 -89; 
as used for metallurgical puiposes. A. Wilson Eng June S. do. 
Sc Am Sup " July 14-88, Industries; plant at Leeds Forge 
Eng " Jan 18 ; Thwaite, cor. Apr 5, Vl, The Eng Apr 10-89 ; 
Langer, cor. i'mjjan -n. Head, cor. Feb 13-91 ; discuss. £"&• 
Min Feb 15-fM) 

E News Reissig's proposed new kind, n Nov 14-91 ; value. 
Lunge, abs. /tut C E v 01 -88, OesI Ztit Berg v 35, Chem 
Zeit fil-87 ; poisonous action of, Schiller, abs. Inst C £" v 95- 
%^, Zeit Hygeine-fi%% theory of. Humphreys iV^w .S"j»/1 
Mar 1-90 

Gas-works, Phila. City E .\'ews Apr 14 ; small, regen. furnaces and 
setting. J. Smith, Robb Sc Am Sufi Sep 21) 88,/ Gas Lttng 

GaseoiiH illuminants, Lewes (full) Sc Am Sup Mar "-2a-91, 
J Sac Arts Lond. See also Flame; Light 

Gaaen, compressibility of oxygen, hydrogen, nitrogen and air, 
Amagat F Inst Sep -8ft ; liquefied, new method of measuring 
heat of vaporization of, Mallitns, Apr -90; liquefaction of 
Locom Nov -91, do., Cornish Sc Am Sup Oct 2(1-02 

Gauges, wire and plate, ed. E A'etos Dec 22-»2. See also 
Weights and measures : Wike gauges 

Gearing, friction, paper covered, Suplee, n, a persistent form of 
tooth, Webb, friction in toothed. L^m^Am ME "vO, 11-88 j 
worm-gearing of diametral pitch, Powel-Cheney • v 10 -89 ; 
new proc. for gen. and cutting teeth of spur-wheels, Swasey • v 
12 -91, do. Eng ' Jan n-91, do. £ &* ,Vin • Dec (1-90. do. 
E Xews • Nov 20-00, do. Sc Am Sup * Feb 14, do. The Eng 
• Jan »-91 

E Xes's worm^earing, expls. on effic. of. Flint • Apr 0-92 ; 
limiting numbers of teeth. Grant F Inst " Feb, Mac(-ord, Apr 
-88 ; cusps of curve of teeth, do. • Sep -80 : strength of 
teeth, notes. S, Webber, Sep -90 



\ 
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^3» earing 

IhsI Af E frictjooal, Dublin s 
July -88, do The Eng Aug !4-»8 ; h yp qrj c toidal, ^Trareas 
R &• Eng ' Apr. Aug -88 ; dnwiag. Tonef • Oct - E»ec -»1 

• Jan -92 ; composite. MacCocd SeAm Smf • Apr ST-SS; 
best form Tie Eng Nov £9, Dec «-S9: fnclkxi to toothed, 
Lanza TeiA (J • Dec -87 

4I3eai9 and precious stones of No. -*■" , Kmu, bk. icriew Emgjaij 

■25, do. E d- ,I//« .May 3-90 
Oeneste, Frank A. B. /«*/ C£v9^99 

0«neTa, util, power of river Rhoae at See Powek, Rtioae river 
OeOfH^pliy, Winion Si Am Sif Dec Jl-89; Stwdey addr. 

(full) June U-»0 
^ieology, Vermilion lake. Brit. .Ain_ region aonli <rf, notes on, 

Comstock Am Min v lit -88 ; from a business point of Tiew, 

Wins E .\fas Dec -Ol : wind as a factor to. MerriD • Feb-»2 ; 

Bulls, of U. S. Geolog. Survey. Wish. E *- ^fim Mar 1&-90 ; 

structural studies in, Willis • Oct *2-»3 ; Gdkie Sc Am Sup 

• Ai^ 11-25 • Sep 1, 8-88 

Tetk Q elevated pot-holes, SbeJburne Falk. Mass., Crosb)-, 
Sep -87; and mioerati^y instructioo tnetbods, Mass. Inst 
Tech.. do., joint structure of rocks, do. Feb; quartzites and 
siliceous concretions, do. May -88; Finite, of Boston basin, 
relation to Felsite and conglomerate, da Feb: Middlesex Cty- 
drift. Barton. May -89. See also Col; Mi.ve, Haile. So. Car; 
Nova Scotia; Oke deposits. No. Car, etc ; Peru. etc. 

Geometry, potential, Wolcott Ei IVId ' July 21 • Aug 4-88. 
Aug 31-89 ; theorem and proofs E A'etei * Jan 20, Mar 9-8ft 

George, John R. /ml CE vW -90 

George. Philip R,, por (full) E Sf .Wn • Nov 10-88 

George, Robert J. /nst C £ v 103 -9t 

Germany, industrial decadence in, Bayles E Mag Oct -93 ; the 
German army. A. Clark Sc Am Sup ■ Nov 16-89 

Geysers, soaping. Raymond, Hague Am Min v n -89. E Sf Min 
June 9. Sc Am Sup June 1-89 

Gibraltar, defence Sc Am Sup • Aug 17, 17-89 

Gilbert, WUliam. of Colchester Eng Dec 20, 27-89, (full) Sc Am 
5N;t Mar2fl-90£:«f 

Gillbam, Francis Inst C£: v 110 -93 

Gilsonite. spec, from Uintah Cty., Utah, Raymond Am Min v I" 
-8» 



I 
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Girder, continuous. Undenberger F Itul ' Jan, Mar -91. See 
also Beams and girders 

Gisborne, Frederick N. El iV/JSep 20-92 

Glacial, epochs. D'Assier Sc Am Sup Feb 4, 11-88; geology, 
Ceikie. Nov 30, Dec 7-89 

Glass, the Jena optical Eh^ * Apr 24, May 1-91 ; transverse 
strength. Connert, abs. y«j/ C£" v S3 -88; Oi-iV/njT -88 ; 
making. HenAtrstta F Inst. Sc Am Sup Feb 4, II; manuf. • July 
28-88; Venetian, -Salviati, Aug 31-89; chem. o(, Gehring, 
Feb 15,2:2: influence of cooling proc. oo optical properties * 
Marl5-90; substitute for, Eckstein * Sep 19-Ul; ^ass-ware 
manuf. • Nov 19-93 

Olazin^, or lustering bodies Sc Am Sup Apr fl-92 

Globe, terrestrial, Paris exhib. Sc Am Sufi • June 22 * Aug 111- 
89, Cenie Civil. La Xafurt 

Gold, Am .\fin chlorination of gold-beating sulphides, Spilsburjr, 
V 10 -88; chlor. of low-grade auriferous sulphides, Phillips, v 
17 -89; treatment of tine gold in sands of Snake river. Idaho, 
Egtestoo • V 18 -90, Thies proc. of treating iow-grade aurif. 
sulphides, amalgamation at Comstock lode, Nev., hist, sketch. 
Hodges <(ull) • V 19, 19 -91 ; electro-magnetic separation of 
El Ret- • Sep 28 ; in Nova Scotia, o Eng Jan 4-8» 

E &* .l/iM and silver produc. 'S7. Jan 21. do. precious metal 
produc. in U. S. July 21 ; Mich, finds, Parker • Sep 22-88 ; 
U. S. produc. 'SS. Mar 2, June 15 : extraction by lixiviatioii, W. 
Wilson, .Apr 13-37; produc, Dorsey. Oct 5; deposits, Ouray, 
Col., origin. Endlich, lJ>-89 

E &• JfiH world's produc. Jan 4, Valentine's ststs. 18; wash- 
ing and dredging, N. Zeal. Nov 1 ; auriferous gravels of Cal., 
Hammond, Sep 13: chlor,, plea for Planner proc.. Butters, car. 
Dec 20; prccipitatiDg in chlor, new method, Godshall. Nov 29 
-OO, Rothwell, Feb <: world's produc. Jan 3, \'alentine stats. 24. 
Feb 2S, 28; amalg. at Comstock lode. Nev.. Hodges • Feb 14, 21 ; 
chlor. of gold-ores, Burfeind. Apr 1 1 ; precious metals produc., 
V. S., 'S9. May 3, future of. cd. 31 ; and silver parting, Moebur's 
clcctrolytie proc. at I'inos Altos. Maj-nard • May 9-91 ; and 
silver [HOduc. VI, Jan 2. world's produc, ed. .Mar 5; cyanide 
proc. in So. Africa. Butters • Oct S, 15, chem, of, 22, 29-02 

/hsI C E chlor. of gold-bearing sulphides, Spilsbury, abs. v 
SI -88 1 and platinum indus. of the Ural, Laurent, abs. v lOu 
-81 ; ■'I'l Mim*s V t;s-tH> ; gold-quarti reduction, Curtis, dis- 
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cuss., insel (very full) Ins! CE ' v 108 -93 ; and silver produc. 
in U. S., 'ftS Locom June -»» 

Sc Am Sufi es. of minute quantities of, Tate (full) May ii4- 
90; in Columbia (Brit.) Prindle, May 16; Thies proc. of 
treating low-grade aurif. sulphides. Aug 22-91 ; cyanide proc, 
for, Apr Ifl, do. without amalgam., gold and silver ore working, 
MacArthur-Forrest proc. (full) Aug fl; cohesive property. Guil- 
ford, Nov 5; gold-saving machine * 12-92; ores amalgam, 
system, Richards TicA Q Feb -90 
FiKLDS, Dekaap, in the Transvaal, notes on geol, of. Furlonge, 
insel Am Min • v 18 -90; the Bendigo gold-field, Rickard 
(vcr>- full), n p 772 • v ao -93 ; Queensland. Eng Jan 22. Feb 
IB, 28, Mar 4-92 ; of So, Africa, Halle E Mag* Feb insets • 
July: Ecuador, Lord, May; of Bendigo, Austral., Markes. in- 
sets • Dec -93; So. Africa E dr" A/in Jan 5; Transvaal, do. 
May 4; the Southern (U.S.), Hand, 18-89; Dekaap, Trans- 
vaal, note on geol. of, Furlonge * Mar 8-90. See also Gold 
mines, Victoria 
Milling, in Black Hills, Hofman, inset (full) Am Afin • v ]7- 
89; and mining in Korea, Pierce, n " v 18 -90; Chinese 
system, Louis • v 20 -93, do. E 6* Afin ' Dec 5-91 ; notes, 
Aaron (full) Aug 10.17-89; ores milling variations. Rickard, 
Aug 27, Sep 3. JO, Dec 3, 10-93 
Mines and mining, and silver miners, modem. Wins E Alas * 
Oct -91 ; hydr. mining in Nev. E &- Afia • June I(J-88 ; and 
silver mining proiits, ed. Jan 30-03 
Black Hills, in, Hanson E Mag ' Aug -02 
Caledo.vian Co. report E &* Min June 22-89 
Carlisle and mill. New Mex. E *■ Afin Juiie 2-88 
Cerko de Pasco mining plant stamp mill, Transvaal Tite Eng 

• Feb 15-89 
CnrNESE mining system, Smithers' report E 6* Min Sep 8- 

88; Dec 31-93 
Haile mine, Lancaster Cty., So. Car., Thies proc, at Am Afin 

Wales Eng June 22-88 
, Queensland. Rickard, Am Afin • v 20 -92, 
22. 29-91 
Stale of Sonora, Mex., Janin £ 6- A/in • 
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CUrid Mixes. Peru, mming ic bv tbe Iscas. Olcoc: E Mm^ ♦ Apr 
-91 

Traxsvlvaxta, miaing in, Thito- abs. Imst C E x '» -90, 

B€r^ u Hut ZHt -99 
Utah 2nd NCoat. vsd sutct mfnis;^ in. HoUfster .-f «r J/iJi v 

Victoria mining. "^1. cocnmissioa report, abs. /ms^ C -f r 110 



Ores, roasting. losses in and volatilhj ot. CTiristT Am Jfim f 17 
S9 ; assoc. with other metals m the west. Pearce. FTe& addr^ 
gold-quartz. Coards, insets, deposits^ \[octgom. Ctj^ Md. ooces 
CO. Emmons ♦ t IS. 1S-90: roasting Icsses. Oristr (taSt) 
E b* Min Sep S. 15. ±>-S8 : notes on treatment oL O'DriscoIL 
bk. review. Sep i5-S9 ; chlcrination. Burfeind. Apr 11-91 ; 
milling Tariations. Rickard. Aug iT. Sep :*. 1»\ Dec :3L l»>-92 ; 
Mac.\rthur- Forrest proc. for treatment of rettactorr. W. Jones 
E b* Min. do. .>.- Am S:tp Mar S-90, cyanide proc. of work- 
ing without amalgam., do. ■ full' .-\ag 6-9^ : amalgam, system. 
Richards 7V-vfe Q Feb -90 
Smelting, and silver oresw in E. Hungary and Transylvania. 
SchnabeL abs. //tst C E v l^o S9^ Zez: Be^ Hu: SS^ at 
Ar^a. CoL Pearce. abs. Inst C Ey*j^ -H9, Am M:m June -^9 

Gold Coast banket deposits. \V. .\frica. Halse E j* Min Mar 
U-91 

CUm>c1l, Daniel Tk€ En^Ocz l'i-89 

CkMMlyesin Charles inibber inv i. por. .51- Am SmP • Jan 31-91 

Gordon, Joseph In^: C E v 1«» -90 

Gould, Jay E: ll\J Dec l'.». ed. R Gas Dec 2-92 

GoTemment engineering, worrhiess. Wlsaer E Afii^ Jan. Mar. 
defended. King. Feb, plan of reform. Wlsner. .\pr -9t5 

Gowen, Franklin B., Coxe A/r .If in v IS -90, por. E ^ Min • 
Dec i 1-89 

GoTemors, shaft, analysis of. Rites Am Min • v lo-9!2, from 
A^e Dec >-92. See also Engine^, governors 

Grading and ditching, simple methods of. Roijers E .Wuv ♦ Nov 
>-90 

Graff, Frederick F Inst June -90 

Grain, storage warehouse and machinery. .AlcTandra dock. Uver- 
p«x)I. bliapton Eng .\ug T * Sep 11. insets Injt M E * July 
-511 ; transport- m Russia, ed. R uaz Apr i9. May 6-92; 
Ritchie's steam whizzer .S".* Am Sup ♦ May 24-88* Tnr Eng 
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(iramme, Zenobc. por. ScAm Sup • May 35-8B 

Gratnniophone, the Berliner El Rev • Dec *7-»0. Jan 3-91 ; 
Houston F Inst • Jan; etching the human voice. Iteriiner " 
June, do. Sc Am Sup ' July U-88 ; • Sep f.-90 

(iranite Indus, of U. S., Day E fr' Afin Apr 25 ; quarrying, cut- 
ting and polishing, do. May 9: rifting. Tarr • Si-91, AmJSei; 
indus.. U. S. E News May 2 ; quarrying. Ceo. bull. E Re. Apr 
18-91 

Grant, John Insl C E\ »2-88 

Grantham, Richard B, /nif C E v \m -92 

Graphical dynamics, the subnormal in. Church F/iul * Jan -92 

Graphics, or the -Art of Cal. by Drawing Lines, R. H. Smith, bb.. 
Longmans, Lend., "89 The Eng Sep 0-89 

Grapliite produc, U. S., '89, Parker, Cen. bulL E &' Mia Oct 10 
-91 

(i-raphopbone, Edmunds Eng Sep 2S ; and phonograph (full) 
Sc Am Sufi ■ Oct 27-88. See also under Phonogk.^ph 

Grates. See Furnaces, grates 

Gravel mining. Osceola Co. report E 6-* Min * May 30-91 

Gravitation, theory verification. Gore R &* Eng ' June -91, 
mystery of, do. Litleirs Mar 12-92, Xal Revinv : constant 
measuring, Cavendish expt.. Boys (full) 5'<r//JW.V«^» Mar22-90 

Grease, Yorkshire, \\\xt%X Sc Am Sup May 26-89 

Great Britain, trade, export and import, diag. Eng' Mar 18: port 
and harbor defence, ed. Dec 28-88, cost of national defence, 
Dilke. Jan SI, imperial, ed. Mar 13 ; ordnance factories constitu- 
tion, Anderson. Oct il-91 ; currency commissioners' arguments 
E Sf Min Nov 24 ; coast defences of the United Kingdom The 
Eng May 25-88: ten years' foreign trade, July 4-90. See 
also British; Lnolasd; Navies, Great Britain 
Colonial development and Brit, trade, ten years of Eng Mar 
20-91, The Eng Jan '24-90 ; Brit, colonies as fields for the 
C. E., Coode, Pres. addr. Inst C E\m -90 
Navy, naval maineuvres, ed. Eng Jan 0; estimates, eds. Mar 9. 
Dec 21^8, Mar 20: strength of. ed, Feb 15: coaling. Long- 
ridge, July 19; contract work, ed. Oct. 18: ed. Nov 2U; naval 
mobilization, bk, review, Dec 27-89 ; esrimates. cd. Mar U : 
naval manceuvres. White, 28 ; additions in 'BO, Dec 19-90 ; 
estimates, ed. Feb 27, Mar Q; additions in '01, Dec 16-91 ; 
condition The Eng Aug 1-90; estimates. Mar 11 -, artificers, 
June 17-92. See also Navies, Great Britain 
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Great BKrrAi!c,SHiP-b«nlding. UBSf^rDccao.n-SS; stuppatg 
sou. May 30: and mariae cne- hi "SB. Jan 3. 17. 24. in ^ E>ec 
20-90, Jan 2. Scotland ■ 23; sapremacy td mercantile Sect, 
eds. Joiy 10. Oct 30-01 ; 1S91. Jan 1-S£-9S. See also Smp- 
building 
Greek. Peter /«//■ CE v»t -88 

Greece and Egypt, ed. notes £ -Y^-t Au^ 33. aft-BO 
Greeley, Hoface. fac-simile letter £/ Re^- • Oct 1^90 
Greenlaod, Pesry expedition. Heilprio £ Afttg* U»i.£ At 

' Sep 15-B2 

Grice, Kdward /»*/ C £" v 96 -89 

Grientuu, James (full) Inst C E v 9B -»0 

Griffin, Heneage .M^ por. £ 6- Mim ' May 30-91 

Grinding machine, universal. Brown & Sbarpe Manuf. Co. E 

A'eii/j ■ Mar T. J{ Gai * Feb 27; machinery. Ball mill plant 

Tkt EHg* Mar 13-91. See also Disintegrators: Emerv 

wbeeb; Mills 

Grist mills Eng * June 27, and disintegrator trials, Roy. A; 

Soc. T/ii Eng ' June 27-90 
GmndtvtfT. Conrad H. W. Insl C£v 103 -91 
GriMOIl, Hermann, por. Sc Am Sup • Aug 10-»» 
Gum arable and mod. substitutes. Kldeal (full) Sc Am Sufi Sep 

Vi,2fi-91,J Chan hulus 
Gunnery and armor Cassier's elec. welded projectiles, Maxim " 
Oct -93; Eng Lydd artillery expls. Jan 4; tests of the Pie- 
monte, ed. Sep 2T-89 ; ar, plate trials in Am. ■ Oct 24-90, 
vel. of projectiles, Holden, Oct 23; compound at. trials * Nov 
e, 13 ; French nickel steel ar. trials • Dec 25-fll 

E News cellulose ar, Dec 1-88; steel, Annapolis tests, Sep 
20, 2TOct4-»0: Justin projectile eipts," Aug 4-93; Gov't, 
ar. testa, Indian Head, Md. • Nov 28, do., ed. Eng Nov 27, do. 
The Eng Nov 20, Dec 11-91 ; development of Am. ar. plate. 
Garrison, insets (full) E Inst • May - July -92 ; ar. plate per- 
foration expts.. Labouret. abs. Inst C E \ lOi -90 ; foiled 
steel projectiles, manuf.. Carnegie, abs. v 110 -93 : ar. devel- 
opment, Califf (full) R &• Eng • Nov -8i> — Nov -99, expis. 
• July, Aug -91, Am. trial, do. • Jan -92 ; Annapolis test R 
Uas Sep 2tK90 

Sc Am Sup dynamite shells fired from ordinary guns, expis. 

■ Mar 10 ; Krupp's projectiles and ar. expls. at .Meppen • Sep 

expts. • Aug 31 ■ Sep 7, 14-89 ; Annapolis ar. trial 
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KSuunery 

* Oct IS; annament, dcw features (high aa^e fire) * Nor 2£- 
90; mod. ar., Brainard ■ May 23-91 

TMe Eitg peDciration of ar. plates. caL of uajectories, May 
11, II ; Krupp's projectiles and Brit steel-faced plates, July 13; 
French and lial. ar. tests. Nov Ifl ; Gruson's armored carriages, 
Schumann, Dec T. T; ar. lead tempering. Lisbonne. June I-8S, 
Genie CMI 

The Eng, the Graydon shell ■ Feb 22 : ar. tor ships, Baraaby 
'Apr 12; compound ar. and steel, Schneider. July 12. 13: Dutch 
ar. trials • Nov 22-89 ; aniltery eipts. at Buckau • Sep 26 • 
Oct 3 ; steel-faced ar., St Peiersburg trial " Noi- S1-90 

The Eug Russian ar, trials " Jan 9; deck ar.. for vertical fire, 
expts., Japan • June 5 ; Bethlehem steel ar.. after test • Aug 28 ; 
Royal ordnance factories, constitution of. Great Brit. Oct S ; ar. 
trials at Shoeburyness * Nov (I. at Portsmouth, England * Nov 
13 91 

The Eng Harvey nickel ar. trial * Aug IS; ar., recent prog. 

• Sep 10; Vickers Harvey ar. • Dec 16; German and French 
imitation cupolas and shields ■ 23-92 : gunnery questions, how 
settled by cal. July 27, Sep 2S, Dec 21-88, Jan ]1, Aug Ifi, 23- 
89, Feb 14 • Mar 14-90 

Range finder, Fiske's dec. E A'etvs • Jan 31-91, position indi- 
cator EI iVld. ScAm Sufi • Apr 10-90 • Feb 7-9 1 , Ef Eng. 
The Eng • Dec 2C; underground range. Kennington • Apr 
1S-90. See also Instruments, range linder; Projectiles 
Guns, development of aut. fire-arms Eng^»a 27, Feb 3; steel for 
heavy, ed. Mar 23, May 25, CubiUo • 25. cast steel, ed. Dec. 21- 
88; cor. Mar 1; and gfun-powder. Long ridge, Oct 25-89; 
aluminum-bronze for, Dogger, Sep 12-90; development of 
field artillery, Wal/ord, Mar fl-»l ; U. S. mod. artillery • Oct 
21, 28 • Nov 4-92 

E News making of great guns, ed. Nov lC-89 ; new cannon 
for U. S., n Jan 31-91 ; Paris exhib., metallurgical arts, Garrir 
son F Inst • July * Aug -90 ; use of liners in ordnance. Long- 
ridge Insl CEv\m -92 ; steel, Chemoff, inset ffisl .\t E • 
July -91 ; 111-ton English R S- Eng' Mar -88 ; 110-ton • 
Sep -91, do., firing of Sc Am Sup • July 18-91 ; the gun 
■ Oct 5, 12-89, Genie Civil; Drit. and foreign T/ie Eng June 
1; of the Benbow, Jan 13; the supply of 1869-7, June 8: siege 
artillery, English and Russian, Nov 30-88; Internal Ballis- 
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tics. Longrid^ bk., Spoo, Lond. '80. Sep 13-89; at Na 

exhib., Lond. * May 29; erosion in large, Maxim ■ Sep 11-9 
Armstong rapid fire ^ &* Eng ' July -91, Industri, 

nO>B-toD, for str. Victoria 7"/« Eng • Mar 28, str. Teuionii 

Dec 19-90 
BREECH-loading, mechaDism iat W-\d. Eng * ]ixae 10-9S; 1' 

army rifled H S-" Eng • Sep -91, 2roH Age 
BoFORS cast steel, Michaelis Am Mm v la -88, Sc Ant 3 

Sep 15-88 
Bbow.s segmenlal wire-wound E Neil's • Nov 24-93, JV Am i 

'Janll-»0,Wittman"Dec 24, The Eng*^o\\\-9'ZtAmA. 
Cavet quick firing, with elec. training gear El Rev • Sep : 

90; 00-ton, test Eng Feb 27, Sep 4; vs. Krupp, Dec 26-t 

Jan I, ll>-2n, Feb 5, Apr 1, May 20, June 3. 10-93 ; large, 

Japan E News " Jan 30 ; and ar. trials Sc Am Sup • Jan 

IB-Oa ; Th€ £>«,?• June 12 • Dec 11-91 
Cahs'on, mod. high power rifled, development, Califlf (Ml) R 

Eng ' Jan • Feb, Apr — • Oct -89 
Colt's navy revolver, com. report E Inst ' May -90 
DRIGGS-Schroeder quick firing Eng ■ Oct 2S-9S 
Dynamite, development, Batcheller E Afag " Sep -91 ; 16- 

Iriat Set Am Feb 1(1-89; Zalinski pneu. Sc Am Sup • M 

12; pneu., Haig • Mar 10, do. TAir £:Bf Feb 3, Zalinski, 17-8 

U.S. navy report. Mar 29-89; the Graydon • Jan 30-9 

pneu. sea<oast (full) ■ June 10, 10-93 
Elswick Eng • Oct 25 • Nov 1. 15-29-89, Naval exhib. • J 

n, gallery, do. The Eng' May 1-91 ; fl-in. disappearing c 

riage* Mar 11-93 
Factories, of Foi^es and Chamiers, Havre (full) Sc Am Su, 

June 21-90; Royal ordnance, conalitution of. Great Brit: 

Anderson The Eng Oct 0-91 
Field, and mountain, Armstrong Eng * Dec 6-89; Russ 

field and coast Sc Am Sup • Sep 1-88, The Eng 
French artillery, insets (fuU) Eng' Jan 3-90 — Apr 24-9 

quick firing, ed. Aug 12-93; mod, Sc Am ^«> ■ July 19-9 
German magazine rifle Eng ' May 15, new ^i Am Sup • J 

3-91 
GiFFORD liquid-gas E News " .^ug 9, carb. acid Sc Am Su, 

Aug 30-90 
GRUiON's quick fire .ff &• £j(f • Apr, 7»#£«f • Jan 10-^M> 
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Guns, HOTCMKiSS ordnance Sc Am Sup • July I3-80, revolving 

cannon • Mar 7-91, E>ig; Paris exhib. The Eug- June 7-89 

Howitzer, ll-in., Armstrong i"*!^* Jan 8-88; casl iron, Spain 

• Mar 11-02; high angle baltery T/ie Ens'* ]n\y 18-90 
KHAG-Jorgensen repeating rifle E Xewt ' Oct 0, ^ S-" Eng ' 

Oct -02 
Lebel magaiioe tifle Sd Am Oct 27, The Eng Sep 2S, 28-88 
LOKGRIDGE, the £«^ •May 4,11, r//r i'n^ May l)-88 
Machine, Miller's am. indicator for Sd Am Mar 9-89 
Magazine rifles, rifle-mark, ed- Eng'Feh H; the Mannlicher 

{our new) • Mar 6; the Mauser" Apr 3; Swiss " Oct 2; Rees' 

• Nov 27-91 ; new S^- Am Sup Apr 5-90 : mag. guns devel- 
opment, A. Russell • Soc Arts Mass -90 ; The Eng • Apr 
4-90 : new • Feb 11 ; small arms, tests, N. Y. ■ Sep 4-91 

Maxim aut. machine, inset Eng* Jan 27 ; 3-pounder • June 32- 
88; • Oct 1>. 16-91 ; Sii Am Feb 10-89; Sc Am Sup • 
July 7, Thi Eng June 1-88 

Mortars, U.S. cast iron coast Eng* Maris, 25* Apr 1-22. do. 
12-in. breach-loading rifled E Neu-s • Dec 8, ^ &* Eng' Dec 
-92 ; 12-in. manuf., Fuller, Connet Sc Am Sufi " Sep 6-90 • 
Jan 17-91, Steven's Indie; 12-in. rifled, S. Mansfield Soc Arts 
Mass -91 ; mod. breech -loading rifled construct.. A. Russell 
Tech Q • Apr -92 ; WhitworCh mounting for high angle fire 
The Eng • July 24-91 ; U. S. breech- loading • Dec B-92 

MouNTJNRS, strs. Devastation and Rupert The Eng ' Apr 24 
-91 

NOBDENFELT, disappearing turrets for Eng * Oct 30-91 ; light 
quick fire batteries The Eng Jan 20, Feb 24-88 

Pneu., torpedo. Zalinski Eng^ July 12-89, do. fi &■ Eng • May 
-88 ; Sc Am Sup • Oct 12; the Dudley The Eng Sep 0-89 

Quick firing, rapid firing, Kimball Eng Jan 13, Feb If), 24, Aug 
Aug 24-88 ; ed. Sep 31), Oct 7-93. See also Guns. Drigg's— 
Gruson - Nordenfelt — Schneider, etc. 

Rifles of mod. armies R fr* Englaw -88 ; military rifle develop- 
ment, Califf ■ Jan • Feb -89, do., reduction of calibre in, 
Dunn Sc Am Sup Dec 22-88 

Russian artillery in 1888 The Eng July 27-88 

Sanspakeil, the The Eng' Feb 0-91 

Schneider quick-firing Eng • Sep 16-92 

Small arms manuf., Rigby Eng Dec 2. fnsi C E, The EngDec 
a-9S : magaiine, tests, N. Y. • Sep 4-91 
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Guna, Steady platform, Tower's Eng' Apr 20-89 

Testing at Sandy Hook, Penine E Mai; " June -93 

Thurlow casl-stcel E News Feb 10-8O 

U, S. mod. artillery £"«i'« Apr 29 -Sep 23, table (full) 80 'Oct 7,1 

21. 28 • Nov 4-93 ; new cannon for, n E Nems Jan 31 ; ord-J 

nance, notes, table R Sf Eng Aug -91, Ar &' A'avy J. Seei 

also Guns, mortars, U. S. 

Giitta-percha El Rev Lend Nov 21, Dec 6-20-9O. Jan 2. expt*. | 

Marfl, supply, n Oct 23-91. do., SeruUas, May 20-93, futurel 

supply, do. Sc Am Sup Nov 5-93 

OymnastlcSt ciercises and ap. Sc Am Sufi " Mar 1I(-3U • Apr S J 

-89; •June7-90 
Gyroscopes, Jansen, cor. The Eng • Sep 30-93 

Hack, Thomas Inst C E v OS -88 

Hackney, William /«« C £" v 100 -»0 

Hoglie, Augustus /nst C E v lOi -»0 

Hall, Richard T. /us/ C E v 99 -90 

Hall, William J- /nsr C ^ v 102 -90 

Hollauer, Octave-Reni5, Hirn The A"«f June l»-90 

Hamand, Arthur S. /hj/ C E v AT -89 

Hamlll. Edward D. Insl C £■ v 109 -02 

H»milton. George A-. por, Ei II7J* May 11-89 

HammcrSi Thwaitc's suspca. poeu. power Eng ' Mar 13-91 ; 

aui.. the MacCoy pneu, tool E .Vews * July ST-SO ; aad rams. 

Jumeson A"** fni-Oct -SO;ihcLoBg*orth power* Aug-92, 

Tkf Eng: pacu. Sc Am Smp • Apr S5-01 ; Mows, force of. 

rkt Ett Aug 30-89. Sec also Stkam hammers J 

HiUBpfaw Ro«d3if£'£'vOct-aO ■ 

hmicox. Joseph /iMi CEtm -mo I 

Hutd^rridflg, elK. transmiliing. Gtimp ■ St Arts Matt -S9 \ 

HaWMk. FtkiKu B. /m/ C f V l(tt -SS 

Hmucmm. WinUm W Am M E -SS 

Harbor ewgiwi trin^ Eng h3irt>or&, aanml aad arnfidal, Omck- 
vrrisht, Mar 90: coKreu in har. wotfcs. Apr 17-91 • Asg S« • 
0«T-»3 

/: AVtn phyMcal phrMM-of ecitraaccs,Hupt* F«b9S-SB; 
cscav imilrt «al«,o»l.tat:1le.l^S£«c>.DepLJa■S:snbn>»■ 
fiM wnv. ta aaad, I^Mc^Im. cxcarMor • War S-S9 : doable 
MSMM tor h;KAracra|ihic sarwirs • J «M SS{ sabaqMow foanda- 
ttnaa. Kla^^tft ' Dw t».n^«»; stntv pnttKtiaa • Feb ■-*£ 
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Harbor engineering 

E Rec subaqueous foundations, grouting below water, Kinip- 

pie, Feb 21; coffer dam or caisson without timber or iron, 

Harris, Mar 7 ; natural and artit., Cheesewright (full) • Apr 18- 

Ol, do. Sc Am Sup ' May 30 " June 8-91 ; use of belon in 

construct, of ports, Kinipple • Nov 24-88 ; Am. eng., Wisner, 

Aug 15 ; Lobniti system of rock removal under water witlioul 

explosives "Oct 3-91 ; submarine excavs. in sand 'May 18-89, 

Genie Civil. See also Canals; Dams; Docks; Dredg[ng; 

Fire Is; Flood gates ; Foundations ; Landing stage; LighT' 

houses; Marine signals, types; Piers; Piles; Reservoirs; 

RivEHs imp., etc. 
Antwerp port works, Matthys abs. Imt C £■ v 101 -90 
Akdiiossan* works Eiig Nov 1-89 
Bars, in tidal estuaries, Wheeler Eiig Feb 7-ttO ; imps., Haupt 

F last July, D'Auria, Sep, discuss., Haupt. Oct -89 
Bayonne port Eng • Dec «-89 

Beacon lights and fog signals, Douglass The Eng ' Mar 29-«» 
Bilbao E Neius • Aug .■Sl-80 
Bordeaux port Eng • Dec 13-89 
Br azos river imp. and, Craighill, Corthell, discuss. Am C E\ 

26-92 
Breakwaters, concrete, Dei. bay E Neius • Jan 31 ; do., Scher- 

merhora report (full) E Rec • May 10-91 ; and force of impact 

of waves, d'Auria j^/nj/ Nov -90, Jan -91 
Bremen works, abs. Init C f v tXl -89, Zeit deut Ing -SO 
Buovs.eiec. lighted, N.Y. El tVM* Feb ^-89; and beacons, 

the Pintsch compressed gas system E News " Jan 17-91 ; 

buoying and lighting tidal rivers, Wheeler The Eng " Apr 8, 

;jf>-92 
Calais works, France Eng • May 17, inset, 24, 31-89; quay 

foundations, Betillarl report E A'eifs ' ]7i.-n 4-90 ; Richou, abs. 

Inst C E \Uil -90 'Genie Cifil v l.'i-89; inset Inst M E 

• July -89 
Cape Hatteras, Wallers E hfag»]v\-] -92 
Charleston imp., Wisner R Gaz Sep 30-90 
Chicago as a sea-port, maps Eng • Feb 20, do. Sc Am SuP ■ 

Mar 28-91 ; ed. R Gas July 15-92 
Cork port, deep-water quays, Barry, inset /kj/ C E ' v 100 -90 
Corpus Christi, Tex., deep-water project, Kent E &• MiM • Au? 

2a-90 
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Harbor, Defence, dec Sims-Edisoo torpedo El If 7/ * Apr 25 
-91 

Delaware breakwater imp. E Xewi * Feb fV-OS 
Dieppe. Alexandre, abs. Imst C E \ 9^ -«8 • An P^ts r 14 
-87 

Docks. N. Y. bulk-head constriKt. E Xews • Mav ^-89 : Roval 

Albert, blowing up of basin wall at. Thomas * Sep 20-9O. 

Sec also Docks : H ar^ Yluil — Limerick, etc. 
Dublin pwt. Griffith, insets Itui M E * July -88 
Dykes, brush, spec. for. Craighill E Xtvs. Oct lS^-89. See also 

Dikes: Holland, do: Reservoirs: Rh'ers. imp. 
English, new schemes Eng Jan 2S-91 ; BriL. and water-ways 

The Eng Aug 5-92. See also H ar., Goole 
Galveston. Tex-, entrance imp.. WTsner. cor. E \ews Dec 6- 

90; prob., Haupt F Inst Oct -91 
Goole port imp., E. coast. England Tiu Emg * Dec 20-89 
Great Yarmouth. Ayers. cor. Eng^ Dec lS-89 
Hambi'rg. .Alster lock widening. Roeper Inst C E v 107 -92 • 

Dc'tit Bauz -91 
Havre port Eng Oct 2.>. Nov * • -29-89 ; imp. of sea-ports of 

Seine. LeBrun. abs. Inst C£" v 93 -88, Rochemont Mem Soc 

Ing Chils * Mar -88 ; imp. n • Sc Am Sup .Apr 13-89 
HELL-gate, N. Y. See Har.. N. Y. 
Hull, .Alexandra docks. Hurtzig The Eng -Mar 2-88 
India, West of, Portuguese R.. Sawver, insets Inst C A" • v 97 

-89 
Italy ports of, Ciatto, abs. Inst C E v H>4 -91, // Po/it -90. 

See also H.\r., La Rochelle — Naples 
Jetties as applied to har. entrances, U. S.. Haupt Inst C £" v99 

-MO. See also Rivers, jetties 
Lake Ontario natural harbors E Xcus • Mar S-90 
La Rochelle works. Italy, com. report, abs. Inst C E \ 95-89, 

Giorn Gen to Or //June -88 
Li.merick dock walls, failure and construct.. Hall E Rec * Mar 

28-91, ///J/ r£^ 
Lynn Haven Bav as a har. of refuge Barroll R&* Eng* Dtc 

-01 
Mali NO, Sweden E .\>ri'j • May 2(>-02 
.Marianopol works, Hermann, abs. Inst C E v !(>:> -91 An 

Fonts Aug 90 
.Memf'HIS imps E .Wrus * Nov 2-89 
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Harbor. Montreal imps. E Afws <• May 2-91 ; old n 
wall, Sproule R 5" Eiig • Dec, R Ga^ • Nov lS-92 

Nantes port of Eng* July 10, 20-80 

NA1-I.F.S works, Gatto, abs. Inst C £" v lOZ -90, L 'fngeg Civile 
90 

New York, bulk-head construct. E Nnus • May ^5-89 ; imp, of 
entrance, Edwards, dredging ap., inset • Mar 10 ; masonry sea- 
wall, light-house station " Dec ir>-93 ; removal of obstructions, 
Heil-gate, abs. Inst C £ v !>:! -88, • Report Ch. of Eng'rs. 
U. S. Army -86 ; imp. Sc Am Sup • Aug -25-88 

Otago imp. Barr Inst C £ v 110 -92 

Piers. See Piers; Wharfs 

pHrLADELPHiA port of, Haupi F Inst Jan. Mahan. Mat 
-92 

Point Judith harbor of refuge, R. I, E A'ews • Apr 18-91 

Poole improvement T/ie Eng May 8-91 

Portsmouth, tides near, Townshend, inset, abs. /nst C E 'vO~i 
-89; dockyard, C. Robinson Sc Am Sup • Dec 3-92 

Preston docks /V/^ fn^ Mar 23-88 

Richmond, Va., eng. prob. at, Adams Am AI E ^ \ 12-91 

RocHELLE, compressed air pier foundations, Thuminger, La Pat- 
lice har.. abs. Inst C £ v 100 -90, An I'onls " Nov -89 

Rouen port of Eng ' Oct 11-89 

Sabine Pass imp.. Turtle, cox. E Inst Sep -88 

St. John, N. B., imp. and docks E A'evis Apr 7-88 

St. Nazaire, France, lowering masonry shafts for quays, Mahan 
E News • Oct 27-88 

SALTBUHN-by-Sea, works near Bug'' Mar 14-90 

San Francisco, water-front structures, Manson E A'eivs ' Dec 
20-88 ; cais'on used in founding sea-wall, R. Hunt • Aug 2-90 

Scotland. N. and West coast piers and, Barron, inset Inst C E 
• V 9(1 -90 

Sea. walls, use of asphaltum in, Ambrose, and discuss. Am C E 
V 24 -91, do. E Rec May 10-91 ; caisson used in founding, 
San Francisco, R, Hunt E Xcws • Aug 2-90 ; masonry, light- 
house station, N. Y. ■ Dec l'i-92; sinking foundation of by 
water-jet E Rec * Mar I4-91 ; Scarborough, No. Clifi, and 
Royal Albert drive securing, Aytoun, insets Inst C E * \ 10.") 



-91 

Swansea port and dredging e; 



channel, Capper Inst C E 
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'90; South- 
ir I&. Apr 12 



Harbor, Tejcas deep-water port, need of the So. ' 

/{ Gat Aug 10, Si- Am Sup Oct 0-88 

Toronto esplanade question E A'eii's ' Jan 4, ll-( 

U. S, river and har. appropriations E .Yews Mar 8 

cm states tide-water terminals, Haupt /i Gai Mi 

-80 

Vera Crui port. E Rtc Dee Q-90, Corthell cor. Feb 21-01 
WiiHELMSMAVEN, second entrance construct., Rechtem, abs. InU 

C Eyvn -Oa • Ztil Arch Ing Hanover -91 
WivENiroE, dry dock at The Eug Aug 17-88 
YoKOH AMA Eng " Dec 12.-0O, cor. May 22-01 
Hardcnstle, Bey. William J, Inst C E y 107 -»2 
Uarkor, Harold H. Imsl C E v IW -92 
Harit, the clavi-harp Tie Eng Apr 27-88 
lliu-p«r, Edmund L fnst CE v \m -»l 
llarpur. Samuel Inst C E \«t~ 
Uiurrls, Robert /mxt C Ev 110 -02 
UMrrlson, John T. Imsl Cf v lOV ^& 
Uarrlaon, Thomas £. Emg Mar 23. pot. * Apr 13. The Emg MM 

as. pw. (full) /«// C £" • V 94-88 
Hut-making ptvcesscs Sc Am Suf ■ Snp ASO. Jan II, SI-S8 

Hawaii, busiDets opportuititi«, Han E Mag * June -Ol 

Hanknt. Filnard C. /mjl C Ev 101 -90 

Haw kln». Kdword J. /msf CEr\<» -«S 

Huwktits. Gews* f'*** C Ei 

H«wk)>liuw. John Emg Jime &. n* Emg June 5. px. <htll) Jmt 

C E't 10(1 -01 
Uajr fe\-«T. .St<x-kwcU (f«U) .Sc .-tat Sm^ Ane 31 -( 
Hajrtwvsi. iMd stiaw. Rov. .\ctk- Soc. inals 72« Emg Jtdy A 

-»» 
Hayik Kivinc «ht ShI a«vnwc9«v(te«. CrowcU. ioutt jfar C4I 

• Y S4 ttl 

Ha^vwaMl. WOkaa fmst C £* t 1«S -»1 

H«mL, CVstev, tke ciawairiia Laeimt Nw. Sd ^v.par.(l 

«<Mt .-C Am Si^ • Mm l«-a» 
H««nk,. vAv^na. LmA. ^a. Av A« 1«-K«I ; nd f 

liim. rnuMva Iavm .Xint ' 
»^ tW IjwV laar l-AM 
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Heat, thermal quantities, graphic represeiitation ol. De V. Wood 
Am ME * V 11 -90 ; traosmissioo tfaroogh cast iron plates 
pickled in nitric add. Carpenter, do, Rofse " v 12, 12 -ftl ; 
temp, taking by tuning forks El Kcv Aug 15-91; proposed 
nomenclature in practical tbermics. Wurtz E 6* Min Dec 14, 
21-80 

E News prodaction from elecuicity, ed. Aug 9 ; mechan. 
equiv. of, Rowland's expts. for det-, n Aug 18-90, do. De \'. 
Wood Steven's Indic July 13, do. Lecom Feb, do. R &• Eng 
Feb -88. expts., Perot (fiill) F fust Jan. Isherwood • Feb. 
Joule's equiv., Thurston, Apr -93, hisL of Lffom Apr -80, 
do,. Hanssen St: Am Sup Apr 21, Wood. May -laSS-JCai U'ng 
F Inst temp., definition, theoret. and cxpL. Piclet and Isfaer- 
wood, Sep -88 ; latent, of vaporization of volatile substances, 
Chappuis, Feb -90 ; and its mechan, applies, ilectures). bk. ■ 
last C E -85 ; measurement of high temps., Roberts- .Austen, 
discuss, (full) • V 1IU-02; absolute zero Locom Aug -92; 
radiant, instrums, for measuring, Boys (full) Sc Am Sup ■ Nov 
23.30 ■ Dec 7, 14-89; dilatation of metals from low temps., 
Andrews ■ Mar 15; measuring, Davis, Sep 13-90; transform- 
ing into mechan. ener^-, Melmer, Dec 5-91 
Motors, Hargreave's thermo-raotor Sc Am Sup * Feb 18-88, 
Industries; triple thermic, Hastvell Sc Am Sup Apr 14-88, 
AmC E 
Regulating, Hawkin's aut. ap. Am Af E 'v -88 ; Johnson's 
system, Chester Soc Arts Mats -88 

UeaterH. unbraced wrt. iron, heads Locom * Feb -90. See also 
Boilers, feed-water heaters 

Heating, ap,, Hawkins aut, regulator Am M E * \'i -88 ; house 
healing. L. Allen E Mag\v^y - Sep -92; processes prog, and 
heavy chemical manuf, '00, Lunge (full) E &• Mhi Apr 25-91 ; 
green-house, Conrad E Rec Mar 20; proportioning radiating 
surface, Carpenter, Nov 20-90 ; system on receiving tanks 
Locom * Jan -90 ; action from open grates, stoves and hot 
pipes. Dye (full) Sc Am Sup' Mar 12; gas production and 
ammonia. Hennin, Oct 15-92. See also Cars, heating 
Boston Heating Co. plant, Abbott, insets Am Afin * v 16 -88, 
s E jVetvs Jan 14, Dec 8-88, plant E Rec " Apr 2S • .May 




.Mass. Inst, of Tech. system, Boston E AVi 
■ May 19-88 



> Feb 25 ■ Mar Z 
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ter Am ,)/ f • v 11 -!» ; town healing by, Abbott En^* Aug 3U 
• Sep 0-89; vs. steam E Mag* Sep -91 ; and steam plant, 
COmpara.tive test, diags. E A'ews " May 24; of John Hopkins 
hos., bk. n. Nov22-90; Westchester Cty. almshouse E Rrc • 
Dec 3; and fitting, 31-87 * Jan 1. June 23, 30. July 7, Aug 18. 
25, Sep 15, 23, Oct 13-27, Nov 3 " Dec ir,-88 - Jan 5, 12. 28 • 
Feb 2-2S • Mar 2-10 • June 2i>, Maekay, Nov 30, Dec 7-89; 
simple arraneement • Oct 17-91; Nat. Bank building, Wal- 
tham, Mass., Sanborn • Apr 23-92 ; explosion of a hot water 
boiler Loca?ii Apr -88; Baldwin, bk. revie«' R Gax May 17 
-80 
Steam, Kortings low-pressure boiler E Rec * Nov 0-89; Plaza 
hotel. N. V. • Dec -90 • Jan ; Trinity Church. N. Y. • 17-01 ; 
house boiler test, llaldwin, Apr 16-93, See also Steau 

Heating and ventilation, Sturlevant, p ph.. Boston, 1R$6; of an 
office and warehouse building, econom. method Snell Am ME 
•V5I-88, do. £n^" JanO, do. i^AVifj* Jan 7-88; air vitiat- 
ing properties of artif. lights, Lidy. table El Rev Sep 10-92 ; 
ventil., ed. Eng Dec 23-92 ; of homes and schools, L. Allen 
E Afag Apr, Aug, Sep; ventil. factory buildings. Snow • July 
-91 

E Rec of buildings, Baldwin, Aug 31 " Sep 7. 14-89 ; school- 
houses, Aug 2-30, Sep 6, 13 ; Mass. Inst, of Tech. bid. " Nov 
2B-90; John Hancock bid., Boston • Feb 7; sanitation in 
schools " Apr 25 " May 2; Englewood. 111., church • May 9; 
Pueblo opera house • 23.30: N. Y. Music Hall "July 4; use of 
gas for, Fletcher. 11 ; John Hopkins hos.. Bait. "18 "Aug 1-15. 
29*Sep5-2i!:U.S. Senate Chamber, Wash, •Oct. 3; Chicago 
schools • Dec 5-91 ■ Jan 2-92 

E Rec and plumbing. Duluth Union depot • Feb 8: N.Y. 
Music Hall ■ • Mar 2(1 ; ventil. of the Sorbonne Amphithea- 
tre ■ Feb 20; Syms operating theatre and etSc. lest • July 2; 
N.Y. residence • Nov IS, 20; Billings, Nov 10, Dec 10-92; of 
public bids,, Elkinton F fits/ Aug, do. Loiom Sep; Jan -89; 
Eng. bid., Mass. Inst. Tech., Woodbndge • Soc Arts Mass 
-90, notes, do. Tech Q • May, new bid. do., insets, Oct • Dec 



Heilner, Marci 
Heliocbromj'. 



s, por. E&-Miii • Feb 14-91 
See Photography, heliochromy 
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Helrae, William Flnsl Aug -88 

Helmtaoltz, Hermann Von, por. El Wld • Sep 3-92, por. (full) 

Sc Am Sup * Oc\.\^-9\ 
Hetnberow, Robert C. Imt C E: v 02 -88 
I Henry, Joseph, por. El Eng* Mar S-Oii 
j Heredity, Turner (full) Sc Am Sup Nov 2, 0-89, Nature 
I Bering', Carl, por. El Eng • Sep 24-90, por. El Wld • Mar 7 
I -91 

Herz, Coraelius, por. El Rei' • Dec 31-93 
I HetherluKton, Thomas R. Inst CEv 101 -90 

Hewitt, Abram S., presentation of the Bessemer medal, Kitson 

addr. Am Min v lit -91 
Highway eng., instniction in. C. Allen (full) Soc Arts Mass -9X. 

See also MuNic. eng; f'AviNc; Roads; Streets 
Hilgard. Julius K. AmC E v 37 -»a, por E Xemi • May l(( 

-91 
Hills, Graham H. (fuJl) /»sf C £" v 05 -89 
Hindmarsli, Thomas /uit C E v 91 -89 
Hingmton, Charles H. fast C E v 104 -91 
Hirn, G. A.. Dwelshauvers-Dery Eng Jan :(l, por. • Feb 14, lAt 

Eng Mur 2l-ilO 
Hobaon, Anthony C. /us/ C EvQl -88 
' Hocliliau!«eu. William, por El KVrf" Oct 12-89 
Hodges, Almon D. Jr., por. E &' Min * July 18-91 
HodsOD, Richard /nst C £" v 106 -»1 
Hofmann, Otlokar, por. E &* Min • Aug 8-91 
Hoisting, hydr. pier plant, Brooklyn sugar refining Co., Engel 
Am ME • V 12 -91 ; pneu., Wheeler Am Min ' v 111 -91 ; 
I elec. machinery, Bolton El Rev Land .May tl-93 ; pneu. vs. 

I cable (mine), Wheeler E &* Min * Oct 18-90; Carlin's fric- 

I tion drum power E Xe'ws • Oct 25-00 ; Lidgerwood six spool 

ei^ne • Feb 6; Otis machinery, Eiffel tower, Paris " Sep 8- 
93; Roth's machine E Rec • Dec 27-90; Teal's portable 
hoist, com, report /' Inst • Oct -8» ; Hart's clutch-hoist, com. 
I report " Nov -90 ; the Ulrich engine I'lsir * July -90 ; Cal. & 

, Hecla mining Co. plant j?6"a3»iMar 21-90. See also Eleva- 

TOKS; Railroads, incline — mt; Winding engine.s 
Holland and its people, Edmonde de Amicis, Putnam's, N. Y., 
Lond. ■ bk., 1890; dikes, notes on. Starling, insets and map, 
discuss, fvery full) Am C E ' v 26 -92, R Gas Nov 11-92 ; 
notes, Locke E Ric Dec 27-90 

L^ J 
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HOLLEY - HUMPHREYS 



Uolley, Alexander L., add r. at unveiling of por., Bayies ^1 ui M £ 
V 12 'tfl, memorial addr., Dredge Am Min • v 20 -92, me- 
morial statue, do. Eng Oct 10-24, addr., Dtedge E Xews Oct 
4, por. • 11, memorial E Hec Oct 11-90 

Hotneopnthy, Helmulh (full) Sc Am Sup May 17-00 

Uoniersham, Samuel C. Inst C £" v 109 -02 

Uopklnson, John, por. El iVld* Apr 11-91 

Horse, origin, Huidekoper Sc Am Sup Jan 5-S9; horse-shoe, 
hist, development, Zippelius (full) • Sep 12-91 

Horse power, nominal E Aews June 3l)-88 ; steam, what does it 
cost. Pray F Inst June, July; constants table Pv/rScg, of boil- 
ers, com. report, Sep-90; brake, cor. T/ie Eng }n\\ 8, l.> • 
Aug 12, 26-93 

Hose, metal flexible, for air brakes K Gar ■ Feb fl-91 ; expls. 
See Fire streams 

Hot air, and steam for power Cassier's Nov -91 ; friction in 
pipes, cor Ells ■ Jan 0-88 ; healing by, Chesebrough system 
E A'euis Mar 10-88. See also HEATING 

Hot air engines, McGahie Casscer'x • Mar -93 ; Woodbury-Mer- 
rill's and tests E Aews" Sep 14-89 ; Benier's, abs. Inst C Ev 
02 -88, ningUr 267 -88, St; Am Sup • Apr 27 • Dec 7. Paris 
eshib. Eng- • Aug 30-89, Ti^ Eng • Sep R-BO; the Rider. 
Awe 10-88; Robinson's • Nov ^8-90; Hai^reave's /"«//■ • 
Mar -88; Woodbury's* Oct -89. See also THERMO-motor 

Hot water heating. See Heating, hot water 

Hotel Mont Dore, Bournmouth Eng Mar 1-89 

House, Royal E., por., Hovey Sd Am Dec 22-88 

House, refuse disposal £'»f May 15; drainage from the architect's 
point of view, Corser E A'cws • Sep 10-91 ; do., Piersoo E Rtc 
Mar8-90 J do., ap-for cleansing and inspection The Eng* Feb 
22-89. See also Drainage; MuNic.eng; Refuse disposal; 
Sewerage 

Houses, hist, of human habitations Eng ' May 3; workmen's, 
Paris exhib. " Nov 1 ; the Ducker portable, a E &^ Min • Feb 
2-89 ; hisl. of dwellings, Garnier, Paris exhib. "80 Se Am Sup 
• Oct (t-88. See also Pompeian house 

Houaton, Edwin J., por. £/ Wld ' Sep ia-90 

Uo^e truss prob., solution with a carpenter's square, Howe If Sr 
Eiig* Oct 91. See also Bkidges, Howe truss 

Huj^lies, D. E., por. Si Am Sap • Feb 8-90, El Eng 

Uuuiphreys, Henry T. IitH C £" v 108 -92 
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Hnnt, Henry A. Inst C E\ Wi -»0 

Hunt, Robert W„ por. E S^ Min - June 13-91 

Uant. Thomas S-. por. E &' Min • Nov 7-91, Feb 20-92 

Hunter, William H. /nsi C £" v ion -93 

Huntiugton, C, P., por. Caisier's * July -93 

Hurst, Thomas G. Inst C Em 103 -91 

Hutton, Frederick R., por. Cassitr's • Dec, por. E £— .!//« • 

21-91 
Uatton, Robert J. /hs( C £■ v 104 -91 
Uyde. Henry /nst C E\Ml -SS 
Hydrants, the Hayden fire-hydrant E Rec ' Dec 31 93. See 

also Fire hydrants 
Hydraulic capstan, with variable power Eug* Jan 21K88 
Ilngike, Pearsall's Eng* May ^4-89, Draper E Sr Afin • Oct 
20-88, E Aews • Sep 28-89 ; pumping engine, do. E Rec ' 
Sep 20-91 
Engineering, best form of nozzles and diverging tubes, Nagle 
Am M E -88 ; steps (shaft fool-step), anal. o£, Hesse Eng • 
Jan 11,25; St. I.azare K. station plant, Paris, inset * July 12. 
19-89 ; Birmingham supply station • Feb 12, accums. • 2(1-93 
E Xfws conundrum, cor. June 10,30-88; formulas, diags. 
of, Fitzgerald, inset • Sep 0, correction, 13-90 ; in Mass., Fitz 
GeraJd E Ric May 18, ^h-miy J Assoc E Sacs; expts., Hol- 
brook, Sep 24-92 ; back water at bridge piers and other ob- 
structions in streams, Bldone's expts., Frescoln Lehigh Eng J 
Feb -89; Glossop's pneu. power hammer The Eng July 27- 
88; monitors, Sep 11-91. See also Elevatoks, hydr: 
Harbor eng; Niaoaha Falls works 
Hoisting plant, Engel Eng • Jan lfi-91 
Laboratory, Mass. Inst. Tech,, Swain " Soc Arts Mass -WO, 

Ttch Q Aug -90 

Lifts, balanced. Chatwood Eng • Jan 13; at Louviere, Canal du 

Centre, Belgium, Inset • Feb 24, 24-88 ; St. Lazare R. station. 

Paris ■ July 12, chain elevator, 10-89; Samain's syBtem, 

Cerbeland, abs. Inst C £ v «i -90, See also Canals, lifu ; 

Elevators 

Machinery. St Oair tunnel E Xews * Dec 20-9O 

Press. See CROss-ties, .Aiken's hydr. machine ; Presses 

PowBK distrib. in Lond., Ellington Eng Apr 27, discus!., iniett 

(tull)/«j/ri''v94-88, abs. J? &■£/>£ July. TheEngMiy 

11-88. See also Power 






192 HYDRAU1.IC. PUMPS- INDEXES 

HydraoJlc Pumps, raapoand phnea Woak«$ Am Mim * t 20 

'OS ; Baf Siean P. Co con^oand duplex f Nears ■ Dec 13- 

90; paaiptoK engine, PeanaD £ #«; 'Sep 26-91. Sec also 

HrD«.eqKiMs: Pdmps 

Rams, feictjcm of. Tuii Ene * Jane I9-88 ; cipts E Xtn-i Feb 

i-eo 

WeiRs. movable, three designs for E .\ca)S * Oct 18 ; Bazio's 
expu. with. dUg. ■ Dec ST-OO ; aaL or balanced sluice for, 
RoMC. insets Insl ME' July. -88, The Eng Aug 3-88 
liydraulicst error in Eoctyclopaedia Briltanica, Webb Am ME 

• vlO-89; water power. Hiscoi Sc Am Sup* Feb 7. 14,28 

• Mar 7, 14 • Apr 2a • June 0-91 
HydrogCD manuf acture £r .-I m Sup ' July 28-88 
llydroirniph}- and surveys, Barroll E Sf £"i«f AuB-Oct-89 
Hygienv and demographv. Inteniat Congress of. pro. E Newt 

Sep .',. lM-91 ; lab. of, Iniv of Pa.. Phil E Rec Feb 2T-02 

lc»-bergs, North Atlantic Sd Am Oct 6-88 
ICC'brcalting Hteamers. See Steamers, ice-breaking 
Ice-houie. improved R &* Eng Apr -90 

lc«-inaking. L, Allen /: Mag Mar; and ice. Prudden Harper's 
M * Aug -92; in the tropics Loiom July -OO; machines, 
vacuum Sc Am Sup * Feb i), Pictet (full) • Nov 2-80, 2.Vion 
plant ■ May 10, 15a-tOu. Linde system * July 5-00 ; Southby 
4 lllyth"* Ihe Eng Dec 28-88 
Illinois, three capitals, studies of the great West, Warner .//ar- 

per'iAf July -88 
lllUHluiiH. optical, ZoUoer's, Jastrow Sc Am Sup ' Nov 28-02 
ImmlKrntluii, the invasion of destitute aliens, Duaraven rgtA 

C'enlury June -»2 
ImiiMCt, or the force of percussion, Hiscox.S'ir Am Sup July 9-92 
InddXCH. Index [o l^ngineering Periodicals, ISA3-8T, inclusive, F. 
li. Calloupc, Boston 'S8, bk; General Index to Eng. News and 
Am. R. Journal, from Apr, 1872 to Dec 27, ISIX) inclusive 
((.lalloupe), N. Y,. "til. bk; Descriptive Index of Current Hog. 
Literature, l8H4-ni, inclusive. Vol. I, Assoc. Eng. Socs. Chicago, 
"112, bk, 

E Afag of current eng. literature, files ; do. / Asioc E Soet 
files ; do, Rev 0/ RerUws files ; elec. stor^e batteries, refer- 
ence* to periodicals, J, S. Brown El ll'/d Dec 5-91 ; of cur- 
rent elec. lit., Am, Inst, tlec. Eng'rs. I8»e, etc. n E /nst Feb 



J 



INDEXES - INSPECTORS 



19» 



Indexes 

-88; to reports of com. on science and the arts, of Franklin 
lost , Pa. Dec -»0, end 

Sc Am Slip of chemical lit., com. report Dec 12-91, .l/n. 
Assoc Adv Sci; to lit. of the Butines and Halogen addition 
products, Noyes Tech Q Dec -88 ; to lit. of Angelic and Tig- 
lie acids. 1S42-112. Talbot (full) Apr -»2 

Index wheel exact subdivision, Rogers Am Af E v 12-Wl 

ladexlns, laboratory and library, I'arks, Bolles £/ IV/d ' Dec 
3-92; ed. E A'eivs May 12-88, Mar lB-89; notes, memo- 
randa and papers, care and classification ff &• Eiiff Sep 
-91 

India, Agric. eng. in Eng " May 4, 18 " June S, 22 • July (1 • Aug 
3, 24 • Sep 7. 28 • Oct le • Nov l(i-88 ! railroads and hydr. 
works E .Vfws Dec 22-02. See also lKRr<i.. India, Wilson 

ladicators, continuous. Booth A' Gi!s * Oct H-92. See also 
Engines, indicators 

Indigo testing, comparison of methods, Cooley Tech Q Dec -87. 
See also Dves 

IndiutriaUsm, Esson £"//^«'iortrfNov 7, u-HO 

Industries, Am., Influence of patents on, Mead Casiier's Dec: 
mineral, of Italy Eng Dec f)-92 ; soaps, Ivorydale plant (full) 
E JUc " May 2-91 ; development of Am. since Columhu.s, 
Durfee Pop Sci Dec -90, Jan, etc- -9t ; Am, industrial com- 
panies in the English market R Gas Nov 1-89 

Inglis, John fflf May lP-88 

Inglis, William InsI CE v 101 -99 

Injectors (steam boiler), mechanics of. Webb Am M E v 10 -89 ; 
steam. Carpenter (full) Cassur's • Jan-Mar -92 ; bchaeffer & 
Budcnberg's re-starling Eng* h^^ 13; combination aut. • June 
15-88; SeUer's* Nov 22-89; the ejector and its work, HIs- 
cox E Rec ' Nov 111-92 ; (iresham & Craven's aut. Jf Ir' Eug 
•Aug -88; McDowell's check valve R Gat ■ July 2i-91 ; 
MeL double-tube • Dec 2-92 ; the Penberthy The Eng • Aug 
15-00. Sec also Kjectohs; Steam Injectors. 

Inks, two bottle marking, Wright Sc Am Sup July 4-91 ; exam, 
of. Schluttig. Mar Id; writing, chem. exam, of, Robertson, Dec 
3-92: the Sheaf. Lincoln, Eng. The Eng* Aug 1-90 

Innes, Edward A. R. Inst C if v »2 -88 

InspecUirs, forms for reports, Buf. Roch. & Pitts. R. E A'tiei 



May 12-88 
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1»4 INSTRUMENTS - INVENTIONS 

InAtriimeutji, Chains, Tiunter's, origin, cd. E News July 22-99 
Coxit'iHiKArn. R. A. Harrij^ n .sV Am Sup ♦ Mar 8-90 
CiHVK ranger. Tioiters Eng* Dec 0-89, i? News^ Jan IS- 

IHI, 7'*.- Ems: • Oct ;U>-Ol' 
Ci KVFmle, Urailley's riexible, nJi^&^Emj^* Nov -90 
Plank table, the Piervtr /. Vc Feb 17, E News Mar 10-88 
l*iANiMtitR, spherical, Hele Shaw Enj^ ^ Sep 21-88; polar 

do. Cox /; ,V,^vf • Mar il-Ol 
KaniiK limier, Kiikes v^unner>* at sea) Ettj^^ Apr 24; the Wel- 

don E A>n',» • Nov U 111, /rif<\ See also Gunnery, range 

nnders 
Koiks, stadia and levf I, Lyons, cor, E Xezcs • Nov 8-90. See 

alsv^ SiKVK\iN\: rvv*,s 
Tav hkv^mv. IKK vSurYeYini:,V Kennedy, inset /mst C iE" * v 90 -90 
lAi-KS, use oi, J U. Johnsi^n .V .Wnv Mar S, 10-88. See also 

Auv^HvUv^mkuk; A>ts;v^n., instrums. — heliometer; Com- 

f \>s; CoM;'i\KiK \y :i; V. v^Nuw.KArH yvel. registering); Draw- 

iNv; ; I V >.v\ aiwmeters— chrvniv>^raph — telemeter, etc.; Gal- 

vA\v»>it tVK>; v'.KAVHv^k*MON» ; lNi^:cAroKs: Integrators; 

M'v>UAi: rku»Nv\iKibK: Plammetkr; Pyrometers; R. 

ti a*us vibr Ativ^i^s; ^v h *.si v^khon k ; Susmoi^kaph : Slide rule; 

Sk*VA iKvvsvv^yt.; Svbii> re\\>r\ler^: Svkyeying; Telegraph; 

IV. b.brU*\b ; l>.lfc>vVrV: iHEXMvX^RAPH: THERMOMETERS; 

lusuraui.*^, blr>:vvy vu i.i Kh^Ia tor Two Centuries, Fowler, Re- 
\lcv^ KuV. V o.. t'bil , Ss '?*. y .'tji Sep -88 : Nat. provident, 
^v y ,;^' Au^ ii 91. Sc^ jl!sv.> b^L ix- ins ; Fire — Life ins. 

Iute^riitMr« Kv:.i's.»:> .''"iv • lau 'Si 99, n^rw ^^V Am Sttp ♦ Mar 
'^\ 91 ; iv:c^i.i: -li; !»>.ic>:lic. A'xiJtik S^t Aw Dec :ii-88 

I u V e u I iou s, ' > c ^> .i • » J va: ;r j ^ : vo. n occs, Kic h anis Ctissie-rs ♦ Oct- 
LVc : rKi I'tc oi I. A. !...i:a<»n, ix^r. Dickson ♦ Nov ♦Dec 
9:i; 01 :lc!.»i\ r'vjkus o£ t'x. Tanner E i ICirz- Ltfftt/ * J2n ^ 
I'l- 925 ; o^ev. , "low :o 'nakc ;^reat. M. P. Thompson Ei Eng 
! Vc '7 91^; MiJ>AC coiistitucc* an inveution and pat law. Low- 
\xt\ t'iil; .*•" .V-:' M.i: S 91> ; crfcct oi, Brackett Apr IS^Ol : 
vK»i;rvsci!vc * )x\\ i- :•> 9:5 ; KJison's, at Paris e.\bib.. Hammer 
■• ; \V\i \i^ ol • Sep 7 2> • 'Jcc 5, VL exhibit • Nov 16-89; 
•lO'V ■-'-' iKikc. I'cac/ ■' Mah * Apr; employee's ownership of, 
CO. -'• As :t>« Pv-b iO. property in ideas, ed. i? C*» Eng Dec 
-9C5 ; 4!ea: uccliaii., oi Kieacii orit^ia Ih*: Eng Sep tJ-89- 
See also Klkc. inventions 



IRIDIUM -IRON IBS 

Irkllum El Rev Lond Feb 19-92 

Ireland, stals., Carbmt, Pres. addr. Insl M E ]uly -88 

Iron Am Min Canadian trade, Bartlett (full) < v Kt; two condi- 
tions of phos. in, Cheever. v t(t-88; det. of silicon in ferro- 
siliceous. Williams, v 17 -89; influence of silicon on det. of 
phos. in. Drown, v 18 -OO; and labor, Hewitt. Pres, addr, (full) 
• V IB; manuf., probable future. Bell, v 19 -»1 

Eng manuf., Bell. Sep 20, 27; and silicon alloys, Hadfield, 
Oct 18, 25-89 ; changes in thermal treatment, Ball • May 30- 
90; Brit, trade, July 3-91; elim. of sulphur from, expts.. 
Ball, June .1, 10, do., new proc., Saniter, Oct 1 ; Indus, of Spain, 
ed. Dec 2-92 ; market as a barometer of trade, Shriver E Mag 
June -91 

E ^ Mill making cost at Sheffield. Ala. July 21, cost in 
Troj-, Nov 3 ; in Mex., Chism. 10 88 ; market review. '87, Jan 
7-88, Jan 12-89 ; recalescence of. Hopkinson • May 11-89; 
European indus. '89, May 2, June 7 ; trade, thirty years' retro- 
spect, Kent • Sept 27, Oct 4-90 ; elim, of sulphur from. Stead, 
Oct \h-^SS. Nov 12--20. Saniter's proc. Dec. 10-92, 1 b' S Inst 
Inst C E molec. changes in al high temps., Temnikoff abs. v 
S'l -88 ; efiect of pickling on strength, Ledebur, ;Lbs. v 104, 
influence of heat on do., Martens, Bodmer " 104 -01 ; class, of 
various forms of, SI ass an o. abs. v 107-92; prod uc, '01 ^6- 
Eng Mar -93 ; effects of silica and aluminum in working R 
Gat Dec 7-88 ; recalescence of, Hopkinson Sc Am Sup July 
fl-89. See also Blast furnaces; Cast iron; Coal, bitum., 
pyrites; FoundrV; Ikon and steel — pig iron ; Rails; Roli^ 
iNfi mills, etc. 

Iron and steel Am Min det, of phos., Shimer.v 17 -89 ; internal. 
standards for anal,, Am, com, work, Langley, v 19 -91, n v 20; 
ap, for manip. plates during finishing proc, Curtis, inset • v 
20; physical and chem, equations of open-hearth proc., Camp- 
bell, discuss, V 20 -02 

Eng strength, Kennedy, Mar 8; scientiiic investigation ap- 
plied to manuf., Wright, Dec 20-89 ; effect of temp,, Osmond, 
May 10; industries in '88, Jean report, June 13-90; cost of 
production, U. S. Gov't, report, Oct 23-91 ; Brit, and foreign 
trades, Feb 19 ; production of pure, Dyer. June 10-93 ; in- 
dustries of Am. (U.S.), Kilson E Mag July -91, ConUmP 
Rev 
E fr- Min U, S. produc. '88. Jan. May 12, July 23-88 ; manuf., 
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Iron and steel 

France, Feb 22-iH>; market ri 
Feb l-OO, trade '90. market review (full) Jan 3, 3; ap. for e. 
carbon in, Lunge, July 18-91 ; produc. 'HI, review (full) Jan2; 
non-ox id ixing annealing proc, H. Jones, D ; produc. 'Ul, German 
Empire, n May 21-93 

E Newt English trade, '87, Jan 2S-88, prices in England 
for five years, n Aug 2-90 ; trade in U. S. and Great BriL, '8', 
report Am. I. & K, Assoc., June ; tetrabasic phosphate, Reese. 
Aug 11; concrete and, adapted to resist transverse strains, 
Percy ■ Sep s ; silicated, J. B. Johnson report, Dec 1-88 ; out- 
put for '88, Feb 2-89, produc. of world since 1830, table, Apr 
0, North, cot. 12, for'8«, Feb 1, May 17-»0;manuf. status. ed. 
May 4: U.S. stats. June 1-89; bar iron, Chic. prices, I8S1-90. 
diag, • Man-91 ; Am. and foreign stats., '91, June 2; purifica- 
lion from sulphur, Saniter, Nov :i4-93 

RSf Eng Am. trade, '87, Feb; resistance formulas, Bricka, 
Mar; chrome, pig iron and steel, Brustlein, abs. Aug -88; 
produc, months to Jan 30, '81>, Sep -89 

RGaz U.S. produc. and prices, June 1-88; physical props, at 
high temps., Howard. May ; produc. of world, future seat of, 
Atkinson, Oct 10 ; open-hearth, effect of punching and reaming 
expts., tables, Blakely " Dec 12-90 ; anal, Sc Am Sup ■ Sep 1 
-88; accomplishments, Kitson, June 22-89; convention, 
Pitts, pro, (full) Oct 25-90 ; properties at higher temps., How- 
ard (full) Soc Arts Mass -90; influence of silicon on det. of 
phos, in. Drown Tech Q May -89 

'/'Ae Eng strength, internal stresses of cast iron and steel, 
Kalakoutsky, Jan 20, 27, Feb 17, Mar 2, 18, 30, Apr 13, 27; Am. 
notes, June 29; how to analyze, July 20. Aug 17, 31 ; chem. pro- 
cesses involved in rusting of, A. C. Brown, Sep 7-88, / &' S 
fust; at Paris exhib. TAe Eng Nov 1-16; scientific investiga- 
tion as applied lo, Wright, Dec 27-89, Jan 3-90 ; desulphuri- 
zation, Saniter, Dec 23-92. See also Metallukgv ; Steel 
Adams' direct process, Howe E &- jlfin • Nov 22-90 
Alabama and coal industries, 'S8, Phillips E fr* Afiit Jan 12- 

89. See also Alabama 
Am. Assoc, an, report E fr* .!//« Apr 27-89; stat. report, pph. 

review /? Gat May 1-91 
BKTHLEHE.M Co, works. Pa, Eiig ' Mar 7 • Aug 2B-90 
BiKUiNGHAM, Ala. industry, Kent Castier's * Mar ~9S 
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IRON AND STEEL, BLOOMING - MAGNETIC 1»7 

Iron and steel, BLOOMING mill shear lahle. Lack. I. & Coal Co.. 
Scranton, Pa,. Eng " .May l.'i-Ol ; bloomery proc. Otsehcrsk 
works, Haltzoff, aba. Inst C Ei^ -88. See also Iron and 
S.. Husga(vel 
Carbon Co's modification of reducing proc., A. K. Hunt, n Am 
Min V n -89 ; direct proc. of manuf., do. E AVa/j M ar 24, 
Apr 14-88 
Carburization of, Roberts- Austen Eng .May HI, Locom July 



-90 

Cast iron, Stewart's 

Charcoal Iron Workers, Journal o/. U. S. Assoc. Phil. E Aews 



melted The Eng ■ Mar 0-»1 . 



en. plant, N.Y. E Sr Min • Nov T. 



Charging crane, hydr., 
Chateavgav ore and i 
-88 

Founder's Soc. Ettg Jan 11-89, report. Feb 31 OO 
Founding, moulder's snap flask E Ae7L's ' Aug 2-90. See 

also Foundry 
Furnaces, Siemens', Add ie Eng]uiy 24-91 ; Lash open-hearth, 

A. Hunt E &• AfiH • July 7-88, Am Min; cupolas, various 

kinds for pifi iron melting, Gouvy F Inst " Dec -88 ■ Jan 

-89. See also Blast furnaces; Foundrv 
Glekmore iron estate. Greenbrier Cty.. W. Va., Page Am Min 

• V n -80 

Hushafvel's high bloomery for producing direct from ore. Gar- 
rison Am Min • v IB -88. E &• Min • Feb 4, abs. /»st C E 
vBl -88 

Institute, Great Brit., pro. E»g May 11-25, Aug 24, ril-88. 
May 10-24, Paris, Sep 2(1, 2T, Oct 4, Creusot, 11-89, May 1'-->;1, 
in Am. Oct 17-31 • Nov 7. 21, 2H-90. May 8-22, Oct 0-91, 
June 3, 10 ; Sep 23, 30-93 ; E News Oct 4, 1 1. Kitson addr. 
18. 26, Nov 1 - 22 - 90, Nov 7~»1 , Oct 27-92 ; The En;; 
May 11. IR, Aug 24, 31-88, May 10, 17. Sep 27-89, in Am. 
Oct 24. Nov 7, 21. 2R, Dec S, 28-90, • Oct 0-91, Sep 23, 3ii 
-92 

Magnetic concentration, at Mich. 1. mine, L. Superior, Fowle 
Am Min • v 1!) -91 ; do., Hoffman and discuss., use of con- 
centrates, Langdon, det. of iron in the tails, in Port Henry blast 
fur*., Landis, v 20, 20-02, do. Hoffman Eng -Nov 13-91, do. 
E News Oct n. do at Croton m■^s. iron mines. Rrpwster. N Y , 
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liricnuiixe. ica. .'t.r J" £" t r ~:9^ z if Imr ir^ C^asie Jiir^ i? 

Vf.%iVixr:iT iesax-imis. :ne Ljuq^g-J'nngy £" i^ J/a* • Ncr il : 
'M Hiigmici ♦ Z»**: in -SI ; ifiTOcrrmenc :t nxc. sesarzrSoc 
"taaiin ♦ J me II -^"i . 'ne ITiaae • _*ii7 ± ic. £" -^>i-j ♦ 5*? I- 
S2; *ec. :t imn Tr*Sw ?na. msu /»-:r -T^" i I-'fi -91* Jfwi^ 
\^zr:z.' ♦ T :T -Six. S^i i*a«: it ur^^znc accanaars 

Vf u-L-saji-s. TT^Tnif :r :-:acii. Kiess iir-ct nrcm i^ai aecsL H. 
iosener ^ >- J/:.f ♦ Icr i-k ii3. £" .Vtrx'j * Cczi^9tm /^ S 

\lir:\i.'^::iL'\i. Brt. :r:atr-bs. tc. KiOQit irfrr. Bes3w laicnti oc 
A^ S>fin T :> -dl : 'I-timin pncrice. prog- since IST*^ and 
".aaic prcc.. W**ifihu5 £" *• J/:« ♦ Dec if^-OOL See also 

Vc :y:L-? and 3i:ni3^ :a V 5- ec -E"*^ N-^v i7-Sl 



Crf.^pr.v mine. L. ."S:ir«rcr. Larsson. inset .-f w J/.'V« • r liJ 

C<oTO-* 3ia;5net:c. pyrrt^s in. Hocman £" .\>sl'j Jttty 2?-d2, 

Am ^fzH 
^i'i.'.x. Xtt.. /- -'xaz Apr 1-92 

[ft'^v :TOnz T-ir.in^^ '•: Cleveland. En:rlaiic!. PAnson Eng^ Nov 

'-/"^.-.^o \:.F, Co. mines. \'a . meti">rKia of working and surveying, 

John.-j^.n Am \fin ♦ v -0 -9:?, iE* o-* JA'"« ♦ .\^j% 1-91 
■J; NP. fZ/rA Co.. Soudan. lilling system. Bacon, ab*. Inst C E 

V II'; Ari^Am Min 

Sf.w l^.ney industry- review. Smock, insets Am Mitt ♦ v 2«^ 

.'»>.% York mining indu:>tr\' tor past decade. Smock Am Min 

V IT H5I 

'In J. 7 Fo^tfrr mine, re-^jpening;. McDowell .-^/w J//> • v 17 
-Mil, A" c>- .Uin • Sep T 80 
Morf.fiis^ «iand mechan. treatment, Bagshaw E &* Min Feb 

•iH UX.lnU \r E 
N'f-W Jersey indu.stry. Smock Eng Oct i) -Ol, --/«f ^fin * v 20 



IRON AND STEEL ORES - PIG-IRON 
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Irnn and steel. Ores Am Min carbonate discov. at Enterpriiie. 
Miss., Brainerd; mode of deposition, Menominee Range, Mich.. 
KultoQ ; a crystalline sub-sulpliide of iron and nickel, Mackin- 
tosh • V id, 18-88 ; prominent sources of supply, Birkinbine, 
concentration of, do; notes on roasting Hudson river carbonates, 
Olmstead " v 17, 17 -89 ; desulph urination of pyritiferous ores, 
Valentine, v 19 -90 

Am Mia prog, in mag. concen., Birkinbine; L. Superior, 
anals. of. Goetz; of U.S., Steiry Hunt; magnetiiation of C. 
Jones; elec. ore dressing at Tilly Foster mine, McDowell; 
Ontario magnetites. Ledyard ; of Va,. and development, Pechin, 
V 16, 19 -91 ; sampling, Landis, n ; of IJanville, Pa., Stock • v 
20, 20 -92 ; supplies Eng May 10-89 

E &* Min dressing oE non-bessemer, Maynard, Kunhardt. 
Mar 31, Apr 7-88, ScA Mines Q; at Buena Vista. Va.. Pechin 
E Sf Min • Aug 3-89 ; U. S., T. S. Hunt " Nov 22. 20-9O, 
do. produc, '89-'B0. May 2, do., '80, Birkinbine, Cen. bull. Oct 
17; of Minn., Winchell, bk. review, July J-91 ; Vir. Oriskany, 
Pechin, Aug 13 ; granulation by crustiers and rollers, :3alilin 
E Nnvs July 14 ; 20 years U. S.-produc, diag. Nov 3-93 ; of 
U.S., Birkinbine /"/wj/ Sep, Sc AmSup Oct (I- 88. See also 
Iron and steel, magnetic concentration — separators 
Park Gate works, Stoddart Eng Aug 8, Inst M E July -90 
Pickling, brittleness induced by, Ledebur, aba. Inst C E \ '.n 

-88, Siahl &- Eiien v 7 -87 
PiG-iron Am Mincosi of a ton in the Sequachee Valley. Bowron: 

of unusual strength. Dewey ; hollow patterns, Fackenthal ; 

ferro-silican and the econ. of its use. Keep ; Birm., grading of, 
Robertson, n • v 17, 17 -89 ; hist, Kent, n Cassier's Jan.. in- 

dus,, recent changes, do. • June -93; valuation of, Tucker i'wj,' 

July 20-88; gamble in. ed„ diag, " May 23; U. S. produc. Oct 

ttt-90 ; sulphur elim, from. Massenez • Oct 1(5-91 
£"&* Mitt cost of making in South and West, Pechin, Aug 

4; cost of a ton in Sequachee Val. Town, Bowron. 18-88 ; U, S. 

produc. '88, Feb 2-89, census. Aug -30-90, 1H), Jan 31-91, 

■91. Jan 30-92 
E News coal iron ore and steel, world's produc. of. Swank. 

Feb 8. since 1840, diag- • May 10: Am., cost of, table, Aug 9 ; 

growth of production. 30-90; desulph. by manganese. Mason 

• May 20-93 ; relation between physical properties and chem. 

ronstituents. Outerbridge /" /h j/ • Mar -88; manuf. develops 
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IRON AND STEEL- IRRIGATION 



Iron and steel 

ment in U. S., Birkinbine, Nov, Dec -Ol ; grading of. Gram- 
tatr Lehigh EngJOcl-»Si produc. in '88 Locotn May-8» 

R Gat produc. in •80. Jan .11-90, and sleel tall, '91, Jan 20- 
Oa ( Outerbridge ScAm Sup • Apr 14-88 ; silicon in. C. Jones 
• Sep21-80; dim, of sulphur from. Massenez • Nov 21-91 ; 
bow forms in blast furnace, see Hlast furnaces 
pRRSERVATioN. protection from corrosion, Hydrc^en proc. 
E Neu-i Mar .11-88 ; of stniclural work E Rec Apr l-S R fr* 
Eng K^x -91 
Robert process for Sci Am Mar lti-89, Harper's H' 
ROLLI.VG mills, evolution of, R. Hunt Am Af E v 13-92; 
suspended feed table. Morgan Am Min • v 10 -91, do. E &' 
Afi'it " Dec 13 -OO; Jardine's screwing gear Eng* Oct 16-91 ; 
Schutz-Knnudt Co, Essen ■ Sep 2, 1)1-92; universal, for gir- 
ders and cruciform sections. Sack Sc Am Sup • July 20, do. 
E^ Milt • June 8: Seaman's univ. • July 13; rolling steel 
rails, Nicholson • Nov .10-89: evolution of Am,, Hunt. Nov 
2t, 28-91 : rolling fluid metal. Bessemer's early eipts. E News 
Oct 24, Dec 2((-91 ; St. Jacques works Sd Am Feb 0-89 
Russian sheet iron maouf., Garrison E Sr- A/ia Dec 1-88 
Saint Chamond Co., Paris e«hib. Eng • Sep 13-89 
SCHUTZ-Knaudt works, Essen Eng ' Sep 2, 1(1-93 
TESTtNfi, notes on steel tested after rolling. Fellon Am M E 
-88; stnictural wrt iron, tesis and requirements. A. Hunt 
(full) Am MtB V 20 -92, n p 771. do . Eng Nov 20-91 ; Swin- 
burne £'/^/t' Lo/iif Sep 1R-90; proper tests for, J. B. John- 
son ^ AVtci • Sep U-89 ; structural, Hunt. Aprl<t-28. elastic 
curve of, Henning. May 20-92, do. (full) E /iic Nov 7, 14-91. 
See also Testixg 
Welding iron and nickel, nature of. Fletlmann. abs. /nsl C E y 
m -89. S/aA/ &- EiJci -89 
Iroaln^ machine, cloth .St Am Sufi • May 10-90 
IrriiratlOD, Powell Century Mar-May, ed. ^5- £«f June; large 
canals. Anderson. July -90 : underground waters of arid re- 
gions, Hill E Mag .Aug ; prob. in the West. H. Wilson, ina 
- Dec -92 : In U. S. £ ** Miu Nov 17-88 ! in arid Wesl. 
Hinton • Jan 5l appliances, n • Apr 6-89; prog, in West, 
Powell, Jan 2-98 

E .VWtw in the Wesl. Brisbio, Apr 28, ed. June 30 ; abroad. 
luni- U, Sep 15: in arid r^ons of U, S.. Powell. Nov 3-f)8; 



^H IRRIGATION, ARIZONA -OREGON £01 

Trrtpstion 

cost of, Oct 5-89 ; ditches and ' New Era ' grader, cor. Mar 
15; probs,, relation to forest conditions, Femow, report. Sep 0- 
»0; U.S. publications, Jan 24: what the Gov't, is doing, H. 
Wilson. Dec 19, 26-»l ; prog in U, S. Mar 5, units, correction 
n, IS: in western U.S., map * Sep 20; earth and masonry dams 
for, FoHett E Rec May 14, 2S ; arid regions of U. S. (a great 
doAtain). Irwin Forum Feb -92 ; .Am. irrig. eng,. Wilson, abs. 
Inst C £■ V 1U7 -93, AmC Ev^f, -»1 

Arizona, in, Newell Tech Q Apr -91 

Australia, in E Sr- Miit Oct 27, ed. The Eng Oct 12-88 

California, San Di^o flume E -Xevis June 29-89; mining 
ditches in and loss by evap. Mar g-90 ; system in San l)er- 
nardine Cty., Fiokle, July 4 • 25, Aug8-2fl; Aless and ro district. 
Oct 17-91 • Feb «; Cucamonga Fruit Land Co. (full) " Sep 
2»-92 ; Southern and artes. wells, San lieniardine Cty.. Fox 
Ins/ C £■ • V 105 -91 ; Hall Sc Am Sup Jan 4-90 

Colorado, laws in E Xcum Dec 20-88; Henry Sc Am Sup 
Apr a-80 

Egvpt, storage reservoirs proposed, Willcocks, bk.. map E &* 
MiH • Mar 1-90! and the Raijan reservoir, Whitehouse E 
News Nov n, do, R&' Eng Dec -89; Barois. abs Inst C E 
v0! -88; report I"). Ross (full report see) v 107-93; The Eng 
Dec 14, 21-88, Dec 4-91 

Flume. San Diego E yens June 29-89 ; the Lavboum iron • 
Oct 17-91 

Idaho f-'WiKJ Jan 4; Foote report • Apr 26-90 

India, in. H. Wilson, discuss., insets (full) Am C £" • v 2.1 -90, 
do. E News Nov 21-91; canals, report, Nov 10-93; in 
Mysore E fr* Miu • .May 10-9O ; works. MuUins E Rec • Dec 
5-91 " Dec 2-92; works, 18S7-8«. stat. review, pph , abs. 
/nst CE V 09 -90 ; Culcheth. abs. v lUS -92 ; Barois R 6- 
Eng Nov, Dec -92, etc. An /'outs; a.i profitable eng. works 
Tie Eng Sep 6-8I» 

Island of Oahu. Hawaiian group E News Dec 14-89 

MACMtNEav for, hydr.. expts. on, Caligny, abs. /«(/ C ^ v 02 
-88. Comptr 105 -87; on Pacific coast. Richards, insets 
/«x/,V£»Feb-88 

Montana, n E News .Mar 30-89 

New So. Wales. M'Kinney. abs. Inst C £ v 100 -»0 

OREflON. NewdL Cen. bull. E Rtc May 14-92 




a02 IRRIGATION -JOSEPH 

Irrigation, Perivar works, Chatterton Eng ■ Feb 6-OI ; pro- 
ject, Mackensie ■ Nov 25 • Dec 2, inset, (1-93 
Spain, Llaurado E News Jan 2S ; India and Italy, June 9, Sep 15 

Utah, Bear river Cana!, Wilson E Rk Sep 19-91, Am CE 
Wyoming. Mead report E News Aug 2-90 
Italy, industries of Eng Dec 9-93 ; irrigation E News June 9, 
Sep 15-88 ; ports of. Gatto, abs. Inst C £ v 101 -91 J Italian 
army, Goiran Harpers M ' Aug -93 
Ivory, artificial T/ie Eng- Oct l6-itl 

Jackson, Edward K. /ns/ C £" v 100 -90 

Jacksou, John /nst C E v 105 -91 

Jacobl (electrotyping inv.). por. Sc Am Sup • June 8-81 

James, William /nsl C £ v 09 -90 

Japan, floods and earthquakes E News * Nov 30*80 

Jeffreys, Edward A, lust C E vm -89 

Jenks, Charles W. Ei Eng Apr 30-00 

Jet, propulsion, Webb Am Af E * v Vi -91, reaction of a liquid, 

do. E fust • Jan -88 ; propulsion, do . abs, Sc Am Sufi Aug 8 

-91, A»i M E 
Jetties, at Eston Eug' Jan 20; for improving estuaries, Haupt 

F Inst Apr -88 ; ocean, in N. So. Wales. Harper, n Inst C E 

V 102-90. See also Hakbor eng., jetties; N, Jersey coast 
movements and jetty reaction ; Rivers, Miss, jetties, etc. 

Jewels, precious stones in the last decade, Kunz Soe Arts Mass 

-88. See also Prkcious stones 
Jigg'ing', English vs. Continental system, Munroe (full) Am Mtn 

V n '8i> 

Jolin, W. E'lgJ^n 2-91 

Johnstown, Pa., flood disaster E Nc'U's'JuTie Led S. 15, 22, map 

• July 13: ■ Aug 17; drainage area of South Fork basin • Sep 
14-89. See also Flood,s 

Jones, Francis W., por. E/ Eng • July 1-91 

Jones, Thomas P., FowUr E /nst July -90 

Jones, William G. Inst C E v'109 -93 

Jones, William H. Inst C £ v U2 -88 

Jones, William R„ Raymond Am Min v 18 -OO ; por, E &• Afin 

• Oct IB, por. £ Nf-ws • Oct 12-89 
Jopling, Frederick Inst C E v 101 -OO 
Josepb, Thomas lust C £" v 103 -91 
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Joule, James P. (full) El R^v Loud Oct IS, por. El WU • Nov 
. 23, £A>wjOct26.por., n^t^w jK/S"Dec 14-89, /:«^ Jan 
31-90, The EngOz\. 18-89 

Jotimals, roller bushings in at low vels. and high pressures, War- 
ner Am M E -88 ; Wood's bearings Eng " Aug 2B-00. See 
also CAit!^. axle-boxes and, etc ; Engines; Locoms., etc. 

JourttalH, technical, in Atn., Werner, pors. Casster's • July -93 

KansaSi the central state, physical features and residences. Hay 

Harper's M • June -88; Kansas City traffic Ji Gas July 8 
92 
KnoliD, (clay), lilandford, Mass., Crosby Teck Q Aug -90; in 

Ashland, Mass.. Hollis, Apr -92 
Keefer, Samuel (full) fnU C £ v 103 -Ol 
Keefer, Thomas C, por. E A>wj- Jan 21-88 
Keely motor Eng • Dec 20-89 
Kenuedf , Rankin, por. El Eng Oct 14-91 
Kiddle, William W. Inst C£' v 08 -89 
Kinetograpti, Edison's, ed. Eng June 5-91 
KirclillOir, Gustav R- por Pap Si.i • May -88 
Kirk, Alexander C. Eng Oct ^. 14, TAe Eng Oct 7-92 
Kleberg, Charles G. fnst C EvU -88 
Knife polisher, Pinchbeck's 7'Ai £"«^Apr 27-88 
Knitting, without weft. Paget Eng • July 19, 26-89. high speed. 

do. • Feb ]4-»0; framework, Rowlett Sc Am Sup • May h 

-88 
Kooii, Robert, and discovs.. por. Sc Am Sup ' Dec 27-00 
Kowaletski, Sophie, Barnum Sc Am Sup May 7-92 
Kukiianaland, the army of, Micbaelis F Jnst Oct -80 

Labor, Looking Backward (year 20<X)-1887) Bellamy (fiction), 
Ticknor, Boston, 1S68, bk ; premium plan of paying for, Halsey 
Am M £■ V 12 -91 ; iron and labor, Hewitt, Pres. addr. (full) 
Am AfiH*\ IB -91 ; studies of factory life, the village system, 
Wyman Allan M July -88 ; piecework or daywork Cashier's 
Nov£«jeAug28-9l 

fdf French, ed. Oct 11-89; profit sharing, ed. Jan 3-»0; 
recent movement of wages and working hours, ed. Nov. 13-91 ; 
methods of Indus, remuneration, Schloss, bk. review. Mar 4; in 
Austria, ed. Sep 10 : in Belgium, ed. Oct 7 ; new movement, ed. 
31 i in luly. ed. Nov 11-92 
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I^abor 

E Mag industrial discontent, Pentecost, July; iniquity of 
leasing convict, Roberts, Sep -91 ; socialism and indus. con- 
quest. Black. Sep: Homestead strike, Hawthorne, Sep: troubles 
and the tariff. Harrah. Dec -93; question, striking coal minera,. 
Raymond E &- Min Jan 14-88 ; Pitts, iron workers' wage* 
scale, July 29 ; Homestead wages scale, July :iO-SO; and l^i»- 
lation, ed. Oct 1 ; and contract, Nov 12, 19-92 

E News strikes, two years, record of in N. Y. state, Apr 14- 1 
88; premium plan of paying for, Halsey, July 18; hours of' 
English railway servants, ed, Oct 17-91 ; the mod. prob., ed. 
(full) Sep 1-92 ; do strikes pay Loiom Apr -88, IroH Agt;' 
the invasion of destitute aliens, Dunraven iglk CenI June;,' 
question, labor leaders on. Bums, Burt, Champion, Hardie, i 
Woods (full) Nov, Dec -92 ; economic outlook, Welis Pop Stt\ 
.May -88 ; fallacies of mod. economists. Kitson, Dec -92 

Sc Am Sup the laborer and his employer. Walker (full) June 
1-89; the tendency of trades unions. Spencer (full) May »- 
91 ; profit sharing, Gilman. arbitration and conciliation is 
Mass., Walcott Soc Arts Mass -Hit ; organization in the dock* 
Tiie Eng Sep (J-89; hours of different countries. May <i-ft8.. 
See also Capital and labor ; Railroads, labor 
Laboratories, Sibley Coll. eng., Carpenter, insets CasnWs 
Dec -91 ; eng., of .\fass. Inst. Tech., Lanza T/c/i Q • May -8 

• May -90. See also Elec. — EsG. — Physical Ubs., etc 
Labyrlntliti Sc Am Sup • Sep 13-90 
Lake dwellings, ancient S>: Am Sup Aug 17-89 
Lakes, great, water level and rainfall of, Crosman, diags. E .Vewt 

• Oct it-88; U.S., growth of traffic on, July 12: commerce, 
Dec iy-90, do,. Brock report, Sep 15-92: great traffic and 
shipping on Ji^- Eiigjune -91 ; frt, traffic of the great, Cen. 
buW. Jf Caa Mar 27-91 ; commerce of great and Miss, river, 
Sep 30-92; hist, of great Am,, Newberry Lect/m Feb -90, 
E &* Mia. do, Sc Am Sufi Oct 1(1-89 ; great, Oct 27-88 

Aboukik, reclamation, Sheppard /nst C£" v 101 -90 
CoNSTA.scE, Switi., survey, Haid, abs. /its/ C£"vlt7-89"2 

Vermess -89 
Erie, currents observations, Rice E Rec June 14-90 
MoEBIs, Egypt, restoration Sc Am Sup Feb 25-88 
Superior region, resources of, Bitkinbine, inset (full) Am Min^' 
1 V HS-88! mining region, DeLand £■/ Jf/*/ Aug 2-90 
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L'al. Rdi B. K. Inst C £ v 114 -88 

Lambert, George N, K- fnsl C E v HI3 -91 

LamjIS, safety, in collieries, Preece Etig June 15-88 ; heat gene- 
rated by gas and oil, table R Gaz Dec 2-»2 ; Harcourfs Pen- 
lane standard, Clifford Tech Q May -»0. See also Elec. 
lamps — lighting ; Heatikc; and venlil; Lightisg 

Land, dry, ht. and vol, of. depth and vol. of the ocean, Murray 
E Xe-ws Jan 14 ; New York city, value, ed. Mar 31-88 ; French 
defences, the Mougin oscil. cupula The Eng ' Nov 29-8W. 

Landing stage for piers, floating, Vic. pier, Folkestone The Eng 
• Nov2SJ-8« 

Landscape gardening, possibilities, Wolf E MagOal, beauty at 
Newport. DeWolf • Dec -91 ; eng., Tuxedo Park, Haring • 
Jan -92 

Laud!!>lides, the Quebec E ,\'ews ' Nov M-89; Or. & Cal. R., 
Curtis R Gas ' Aug 23-91 ; land-slip at Zug, Switz., abs. /nst 
C£" v 95; in polder. Is. of Noord Beveiand, Lambrechtsen, 
abs. V 00 -89, TijJ KoHthk fngs -88-89 

Lane, Moses, por, E .Xc'ws • May 17-90 

Lange, Hermann L, /nst C E v 109-92 

Languages, Hubert /ns( C £ v 107 -93 ; leaching and learning 
mod,, Kroeh Sc Am Sufi Mar 31-88 ; mod., value to the stu- 
dent of science. Van Daell Soc Arts Afass -91 ; language of 
the ■ life of Thomas Becket," Kmery Tech Q Feb -90 

Lantern, Ives portable projecting, com, report F Inst' .\lar-90 ; 
development of gel atino- bromide plates Sc Am Sup May 25- 
89. See also Magic lanterns 

Lunyoli, Charles Inil C E\m -89 

Lard testing for cotton seed oil, Pattinson ^S^r.-fw ^S^w^June l'j-89 

Larsen, Joi^en D, Inst C £" v 104 -91 

Lastarria, Victorino A. Inst CEym -89 

Lathes, lathe bed strains, Bissell Am MIh • v 13, Iron Age • Dec 
B-92 ; universal hand. Brown & Sharpe Eng * Sep 6-89 
heavy crankshaft Sc Am Sup ' Aug 1(1, do. Eng ' Apr 25 
Anglo-Am. • May 16-90; for rose turning • Aug lfl-92 
UrquharC's crank-pin, a R &• Eng' Apr -89 ; 5-inch geometric 
The Eng Feb 17-88 ; Hunt's screw cutting • May 3-89 

Latimer, Charles, Weston yv^jJOf^.S'ffiM Nov, por. E News • 
Apr 7-88 

Latrobe, J. H. B,. por, Sci Am Apr U 89 
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Lattice work machine Sc Am Sufi • Nov 22-!»0 
Launches, elec, Reckenzaun (full) El Eng Amz i.l-»0; elec.on 
the Thames, Forbes El WId Oct 6-89 ; Yarrow's vapor, the 
■ Zephyr,' expts.,ed. Eng May 25; steam launch Victoria "Dec 
a8-88 ; French naphtha launch engine, R &" Eng' Dec -89, 
ladusiries ; E A'ews Aug 23-90; the -Snark spirit The Eng 
Oct li), Dec 14-88 ; the Robinson petrol, engine * Sep 11, IS 

-tti 

Launcfaing', ship, statics of. Baxter, abs. Inst C £ v 110 -93, 
U.S. Naval lnit\ 18-92. See also Shifs 

Law, legal decisions, notes E News Oct 11-26. Dec IS, 20-90; 
public rights in private property, Fisher St R J May -9!J ; evi- 
dence, accuracy, see Ohservation, average. See also Elec 
Co. 's,, Edison — lamp, incand. pals, decisions; Mining; Pho 
TOGKAPHY, the law and; Price regulating; Surveving 

Lend, produc. and trade, '37 E &- Jfin Jan ^-S», Jan 12-89; 
and copper cupolas, temp, in, and aluminale slags, Henrich, 
Dec 27-90 ; in '89, Jan 4-90, in, 90, Jan 3 : and zinc mining, 
U.S., Kirchhoff July 11-91; U.S. produc. '01, Jan 2; blast 
fur., cal. of charge, Hofman. bk. (full) Sep 3, 17-92 
Bonne Terre, Mo., St. Joseph Co. dressing works, Mimroe, insets 

(full) Am Afin • v 17 -89, (full) E &- .]///> • June 22, 20-89 
Smelting, cast-steel water-jackets, note on, Tcrhune Am Min 
V 17 -89 ; Lewis & Bart, bag proc. of collecting lead fumes at 
Lone Elm works, Joplin, Mo., Dewey (full) • v 18 -90, do. abs. 
Inst C £ V 102 '90 ; roasting vs. fusing. Newhouse E &' Afin 
Feb 28-91 ; slag pots, Hofman ■ Dec 31-93 

Leaclville, Col., geol. and mining indus., U. S. Geol. Survey mono- 
graph 12. Emmons, bk. review E fir- Alin Apr 7, May 12-88 

Leatber, from tannery lo dynamo, Schieren El Eng ' Mar 2. S/ 
RJMAT.ScAmSnP Mar IB; elec. tanning. Worms 4 Bales' 
rapid proc. • July B-03, Genie Civil ; leather-making (Am. In- 
dus, development), Rich /'op Set • July -92. See also Belts 

Leather, Samuel P. Inst C E vDH -89 

Ledger, James C. /nsl C £" v 100 -90 

Lee, Henry /»st C £ v 1»7 -89 

Lee-Smith, Hamilton //ist C A" v OB -90 

Le Mesurier, Henry P. (full) Inst C E v tiS -89 

Lengrth, standards of. Bond Soi: Arts Afass -88. See also 
Weights and measures 

Leslie, Frederick Inst C" £" v OS -89 
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Leslie, Henry H. Inst C E v «S -8tt 

Leslie, James (full) IhU C i" v 100 -90 

Leveson-Gower, Granville G. Inst C £" v 104 -91 

Lewis, H. CFInsI Aug -88 

Lewisohu, Leonard, por. E &' Mix ' Oct a-91 

Library, indicator for books, n E A'ews Jan 24-91; Nat., ai 
Wash. Sl- Am Sup Dec 31. of the U. S. (Libr'y of Congress), 
SpofEord Forum Nov -92. See also BuiLDINos, library 

Lid, annular. strains on resisting internal pressure, Rutherford Am 
M E'\ 10 -89 

Life-boats, Henderson's collapsible £"«f ■ Apr 12-89; models, 
expts., Corbett ■ Apr 25-90; steam, Jan 2a-91, do. ' Duke of 
Northumberland ' E Ne-j-s " Sep 27, do. The Eng * Sep fi, l2, 
do. hydr. jet-propelled Sc Am Sup * Oct 4-90 ; collapsible * 
Aug 10-89; models, expts-, Corbett (full) • June 7-90. See 
also LlKE>S3ving 

Life-buoy, the Franklin Eng ' Nov 20-91 

Life insurance, lite-expectancy rule Locom July -80 ; the expense 
margin in. Wills Sc Am Sup Jan 31-91 

Life-saving, and salvage str. Aid, inset Eng Mar 4 ; U, S, Service. 
Piper ^ iHii Jan; devices, Wooiven Sc Am Sufi 'Apr 2, l(l-!JO 
• May 14 • July 2, B, 23 • Aug 20, 27 " Sep 10 • Oct I, appli- 
ances • Dec 10-92. See also Life boats— buoys; U, S. Life 
Saving Service 

Lifts. See Elevators; Hydraulic lifts 

Lig^lit, photometry, personal error in, Nichols Ei Eng' July -89, 
new photometer, do. • May 28, do. El Riv Land July 4-90 ; 
photometric research, R. C. Richards • Mar 27 ■ Apr 3 " Sep 4 
-25, Oct 2,0, 10-91 

El Rev and color, Spice, Mar 30 \ and electricity, identity of. 
Her?, Dec 14-89; new photom. notes, Nichols. .May 31 ; units 
of light and brightness, ^Veber, Sep (1 : Varley's phoiom. ■ Oct 
18; artificial, of future, Nichols (full) • Nov 29-90 

El W/rf photometry, personal error in, Nichols "June 1-89; 
new photom., do. • May 31 ; the Bolomefric spectrometer • 
June 21 ; arlif.. of future, Nichols (full) • Nov 29, discuss. Dec 
6-90; photometers" Apr2.'>-91 ; Hering's portable photom. 
for St. lights and ilium. • Jan 1(1-93 

fa^ refraction goniometer. Trotter • May 17-89; ilium., 
dislrib. and msasurement of. do, E News • Nov 24, do. and 
discuss, (full) Iiisl C E ' V 110-93; the ether-oxygen lime light, 
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Ives F IttsI ' Jan -S8 ; mod, conception of (full) Liic 
-90 






Sc Am Sufi and color, Abney (full) • Mar :i-23; optical 
torque, S. P. Thompson (full) " Aug 10 " Sep 21 ; mod. theory. 
Lodge, 28 ; eEfecl on matter, Abney, Oct 5-89 ; the specuum 
and its development, Yeo (full) " Feb I, 8; radiophooy. Hell, 
May 10 ; artif.. of the future, Nichols (full) Dec 13-90 ; optical 
projection TAe Eug • Apr 22-93. See also Color ; Ei.Et. 
light; Gaseous illuminants; Lighting 
Light-houses, Sautter, Lcmonnier St Go's exhibit, I'aris Eiig 
July 19-89; illuminants. ed, Oct 31; stability, E. Schmitt, 
cor. E Xews ' Dec fl-90; fog or dipping ap. for eiec. light in, 
Stevenson, inset Inst C E * v Wl -88 ; French, t, J{ &' Eng * 
Apr -90, Genie Civil; oils, Edwards (full) Se Am Sup Mar 
1!); lens (large), Wigham, June 11, do. The Ettg Apr 22-92; 
eiec, Scand. exhib., Copenhagen, Nov U-88 ; Douglass * Mar 
211-89. See also WaVF. pressure on structures 

Bishop's Rock and Tory Is. Eng Feb 26, Douglass, illiun. by 
gas, Salmond, discuss., insets /nil C £ • v 108 -92 

Bull Rock, So. Coast Ire. Si Am Sup ' Oct 5 7'Ae Eng Aug 23 
-89 

Campen* and ilium, of Lower Ems, Kiensberg, abs. Inst C E v 
103 -9X, Zeil lieul Ing -90 

Diamond Shoal, Outer, Cape Hatteras, N. C., proposed E .Xews 
Oct 6-89, inset • July 20, 2U, Aug 2, inset • 9, vP Gas May 30 
-90 

Eddvsto.ve model, Naval exhib., Lond The Eng * Apr 10 
-91 

Finland, recent, Strukel, abs. Inst C £ v 110 -93, All Baut 
-92 

Gihb's Hillcastiron tower, Bermuda J? fr'i'n^-' Feb -89 

Hattkbas light contracted, E AVn-j; May 31-90. See also 
LiGHT-house. Diamond 

Mew Is., Dublin, Griffith, insets InsI ME* July -88 

Old Orchard Shoal, N. Y. harbor E News • Feb V,, R Sr- Eng • 
Mar -92 

Oyster Is., Burmah riie EngStp 13-27-89 

St. Catlierine's Point, late of Wight, most powerful light in 
world, Douglass Sc Am Sup • July 21 TAe Eng June IS 
-88 
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Lighting, artif. ilium., effic, of methods, Nichols (full) E! Kci- 
iu«rf« Apr 12,111. do. (full) £•/ ;f7rf'Mar3iJ, do.abs /«j/ C£ 
V 97 -89, do. (full) El Eng • Apr -89 ; artif. of future, do. 
(fuU) • Nov 28-90; dec, relation to optical science, Boyle 
(full) El Wld " Nov 14-91 ; compressed oil-gas, Ayrea Eng 
Apr 13-88 ; the Wells system E A'nas • Aug 10-89 ; illura. 
and ventil., Lewis E Rec Jan ll-OO; Welsbach system, Gran- 
ger F Inst * May -88 ; developments in artif. ilium., Morton 
ScAm Sup Mar ie-8» ; by compressed oil-gas • July 2fi-»0; 
Harcourt's Peatane standard lamp, Clifford Ttcli Q May -)»0. 
See also Elec. lighting; GAS-lighling; Light 
Lights, St. and ilium., Hering's portable phoiom, for El Wld' 
Jan 10-02 ; contractor's portable E News • Nov 10-89 ; the 
ether-oxygen lime light, Ives F inst * Jan; the Lucigen, eco- 
nom. ilium, from waste oils, Hannay Sc Am Sup • Jan 14; 
floating, 8-ft. cyl. lanterns Tile Eng Nov9-8S. See also Ei.EC. 
lighting and lights 
Lfgbt-ship No. 5. with elec. lights, U. S. .^ &• Eng • Aug, abs. 

Iiisi C E \ im -91 
Lightning El Eng Varley -Sep-Dec -88 ; arresters and photog, 
study of self-induction, Acheson (full) " Feb; conductors and 
arresters, Brit. Assoc.discuss. Apr, May -89; arrester, Westing- 
house 'Apr (I; the Wirt arrester* May 7; conductors, Lodge, July 
a-»0 ; protection, Hodges "Feb II, Hubbell, June 17-91 ; arres- 
ters and discuss, of non-arcing metals, Wurtz (full) 'Mar 28-93 
El Rtv Lend\'a.x\ey, July 20- Oct 12, Nov 2, rotary motion, 
Parker, Dec 14-88; arresters and self-induction, Acheson • 
Feb 1,15; Lodge (full) May 3-24 • June 6-20; conductors, Var- 
ley, July 5 ■ 10, Aug S, Oct 4, 18-80; connecrion, Fischer. 
Jan 24. 31. Feb 7; Mar 14-28; Apr 4, 11; conductors. Var- 
ley, May 24, 31. June 7-21; thunderstorms, Hazen, Aug 15: 
protection of buildings, Bennett, Oct lO-OO; damage, curious 
case. Hands, Jan S. protection, do, Feb 10-92 

El Jiez- peculiar motions of, Parker • Nov 24-88 ; arresters 
and self-indue, Acheson (full) • Jan 19-89 ; arresters and dis- 
cov, of non-arcing metals, Wurtz " Mar 26 ; rods, McAdie, Sep 
17-92 

El IVld protection of elec. light stations, Jenks (full) • Aug 
18; rotary motions in, Parker, Nov 24-88 ; arresters and self- 
indue, Acheson (full) • Jan 19, Brown, Child • Feb 23-89 ; 
Lodge's protectors (wires) • May 17; and the elec. spark, Bid- 
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Lig'htDing 

weU ■ July lB-90 ; rods, E. Thomson, June 2T-»1 ; caprices, 
HerJDg * Jan 10; arresters and disco v. of uon-arctng metals. 
Wurtz (full) • Mar 20 • Apr 2, 0-92 

E/i£ protection from, ed, Aug 3 " Sep 7; conductors, Brit. 
Assoc, pro. Oct 1H, 26; Bashes " Dec 2I-SS; rods, E. Thom- 
son E Rec July 11-91 ; Jove's autogjaph, Jennings, insets F 
!ns{ • Jan -93 ; conductors, Kohlrausch, abs. Inst C £" v 93 
-88 ; do., connecting with water and gas pipes. Weber, abs. v 
1)5 -89; conductors, Krisch report Sc Am Sup Jan 20; dis- 
chai^e, influence of gas and water pipes, Wilde, Aug 3-80 ; 
protection of chimney shafts, Molyneux, Wood, Apr lO-OO; 
rod protection, Hodges, Apr 18-91 ; peculiar rotary motion of 
and eke. curs., Parker ■ Soc Arts Mass -89 

Limberg, Charles T., por. E &* Min • Apr 26-91 

Limestone industry. Day Sc Ant Sup July 2&-91 

Lime sulphite fibre manuf. in U. S., Mtchaelis and discuss., chem. 
of the processes. Griffin Am C E * v 20 -89, do. (full) Se Am 
Sup]-ia Il-25-»0 

Liudley, Robert C. Inst C £ v 1)2 -88 

Liituseus, por. .5^ Am Sup * Feb 18-88 

Li<|uids, self-acting, measuring ap., Monte-jus Eug* Dec I2-00; 
compressed, dilatation of, Amagat F Jnst Sep -89; heating 
and concentrating by steam, Hudson The Eng Apr 11, 18* 
May23-JuncH, I3-90 

Liquors, aging, Turner's ap., Ramsay's proc, Staufler Sc Am 
Sufi " Sep lu ; and preserves manuf., Brevans • Nov 19, 2tl • 
Dec 3-31-93, etc. 

Llverpool.worksat /wj/jW i'July-Ol. See also under Docks 
— WATEH-works, etc. 

Locomotives, Catechism of the Locomotive, Forney, bk. (very 
full)j?&'.ff«f-'Jan-88-Oct-89;etfic.of, D\xQi\AmME 
• V n -99 ; econ. of the. Bell El IVld May 24-90 j practice, 
ed, Eug June 20-88 ; express pass., Paris exiiib., inset • July 
5, do. ed. 26. Aug 2, 9 ; Brit , cost of working, table, Nov 8-89 ; 
tank express double bogie. ISrunner, cor. ■ Sep 2fl-00 

E Netvs oscillations registering ap. Feb 8; frt.. for So. Am. 
(meter gaugej " May 17; effic. of, Dixon, Aug llt-i>0; of world, 
n Oct 20-93; vibratory movements of and on timing trains 
and testing R. tracks, Milne, discuss., insets Iml C E * v 103 
speed and power, Hill ■ v IOB-93 ; stiipping at higli 
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Locomotives 

speed Locom July, R Gas ; ol future, u J? 5^ Eng Feb -88 ; 
problem, Apr • July -02 

R Gaa marine practice and locom. construct., ed, June 10: 
road foreman (duties), Oct Vi ; cost of rebuilding^, Ii>-88 ; pro- 
portions, cor. (full) Apr 28 ; Paris exhib. • July l(i, Aug 10; coal 
consumption as affected by enginemen. Baker, Aug 2,30; R. 1. 
works and Schenectady heavy express ■ Oct 2^-80 ; effic, 
Uixon and ed. May 23. 33, ed., June 13 ; minimum curvature, 
ed. • Oct 3-90; free steaming, essential qualities, Mitchell, 
Jan 23; wheel wts. of heavy, Kruttschmitt ■ May 22-91; 
power, suburban pass, trains * June 10-]>2 ; waters for. Cibbs 
S/Cl'tn's Indie July 15 88 

The Eng cost of parts in U. S. Jan 13; single vs. coupled, 
Apr 13 ; express, designs, cor.. Nov 23 ; engine resistance, ed., 
Nov 10, 10, Dec 7-88, E News ; repairing, Barker The Eng 
Feb 21 ; speed, ed. May 30; how propelled, cor. • Oct 31-90 ; 
mod. constuct. • Jan I, 8 • Feb n, Apr 22 ■ May 0, 20 • July 8, 
(brass foundry) Oct 21 • Nov 4 " Dec 30-93 
Abt, Manitou & Pike's Peak R. R Gaz • Feb 6-91 
AiR-pump governor, Barnes', Wabash R. The Eng Oct lfl-88 
American, in New So. Wales E ^.'tws July 21, Aug 18 • Sep 23; 
and English, wts. comparison, Purdon, Oct 20 ; exhib.. Dec 22- 
92, iHdiistries; and English, speeds Locom July -89; and 
English, eds. R fr- Eng^wXy - Dec -90. eds,, May, Aug, Nov, 
Dec -91, Jan. tables (full) Feb. (full) June. Aug -92 

R Gat in New So. Wales, cor. June 1-88 ; and Knglish. ed. 
Apr 25. (full) May B-90, Dean, July 10, relative merits, Forney 
(full) Nov 27-91, RSr'Eiig, (proportions), table, ed. R Gat 
May 8-93 ; pracHce in Am. Sc Am Sup ■ Nov 23-89 

The Eng Am. practice • May 3 ■ June 21, July U), 26, Sep 8- 
89 " Jan 3, 31 • Feb 28 » June 8 ■ Oct 17, and English, 
ed. Nov 7-90, trials, ed. Feb 27, vs. English, Dean, and ed. 
July 24, 24-91, Feb 20, Mar 4, 11, exhib, of, Apr 1, May 27-93 
Am. Master Mechanics' Assoc, reports R &* Eng July -90, pro 
(full) R Gaz June Ift, 20-91, The Eng]\x\y 12-89. See also 
Railroads, Master Mechanics 
Baldwin, works erecting shop y^&'i'n^* Dec -»0 ; No. 10,000 
R Gat • Sep 27-89 ; Erie, 10-wheel express, instt • June 13- 
s built, June 5-91 ; in New So. Wales (full) July 
>. Ai« IB, Tie £■«£■ July 1, Sep 23-93 
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Locomotires. Balt. & Ohio, consol. R Gat* Aug 2,30: 

" Sep 0-89; lO-wheel, tesis, c4 (full) • Nor 27. 27 " Dec II 
-»1 : 6-wheel switcher, insel • July 22-02 

BEtXilAN, State K% express pass.. Paris exhib. Eng July 5, 5, 
7»*i"«f "May 3.31.31-89; goods. Paris exhib.' Jan 2+-90 

BKU^ringcr. steam R Gat • Mar 8-89; White's pneu. • Aug 8 
-»0 

Bengal & Na W. R.. India, and rolling stoc^ Rhiiid,iasets /mH 
C£ •¥91-88 

Blast, pipe, influence of intennediate tayeres, Fli^^er, abs./i«jf 
C f V ai -88, SiAweii Baut Nov 5-87; nonle. Adams* 
variable R &• Eng • Oct -90, Eng; pipes. Kordina's vortes 
7arf«;JanS0-S8 

BolLEKS. Strains in, Randcdph Am M E-^9 -88 ; imps, in con- 
stracU Hickej E Xevs * Apr 4-91; constnicL and effic, 
Sheffield Usl r £ • T 1W9 -92 ; i*.v« Sov -88 ; cd. .ff *• 
Emg Oct -88 : without stay-bolts, Bork • May ; expts. with, 
rate ol combust.. B. & 0~, temp, in smofct-boxes. Wells, ed. * 
ADg-90 

R C«i water dnnilation. Hacknej-. Dec 28-88 ; grate areas 
profMXttOOS, ed. Apt 5; tubes length, cd. Nov ta; tube and 
rivet table, for spacing, Dec 27-89 ; C B. & Q. eiperimenial 
Jan 3; Leach, N. E. R. Clab discuss. .\pr U ; expts. with tubes 
of nrying length. Paris, Lyons & Med. ■ July t-90 

* l;** stay-bolt^ N E. R. Qub discuss. Mar 2»; constmct. 
imps^ Hickey ■ Apt 3; incrnstatioa. treataicttt of waters naed^ 
Ban. Not 13. discuss. D«c 4-91 ; stay^iohs in. Cole • Jao 8; 
steel plates specs.. Plastem R. a€ France. Feb 19; PhiL ft 
Reading express, inset ■ Mar IS: care of. in Algeria, Bates 
Joly 23 ■ Aug Iff: scale and teed water purificatioa. Sep 30- 
92 : Dean .&- Am Smp Feb 30-92. Ad/ Co- *mJ L* BlOr 

Tkt Emg Leach's dextbte sUys. Feb tO-88 : sled. Land, ft 
N- W, Webb • Oct IS • Dec 6-89: e^erimc 
tubuUiX Cbemin de fer d 1 Est. France ■ Nov 13-91 ; 
stract. • Jaa 1, S • Feb S: Uahy. cw. • Apr 33; doable, Em^ 
era R, France • Mat 4. II ; Great Westcra, converted • Oct 
31.2S-9S 

Alxocxa atid Peon shops, notes, ed E. Xtvt .^pr 98-90 
BKLrAiKE. and tike tadUI stay, and cd, R tnu ■ Asg 1, cor. 

Sep *«. flS-90 : «S4n^ IlL Cen. • Nw 30-91 
Ct-EAMEB. the Tn>wbtkl5e XCiii * Jan tT-OO 
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Locomotives, I-'XPI.OSIONS, remarkable, Allan. & V^c E ,\ew.t 
• Jan 14-88; remarkable, Norwegian State R"s' June"-»0; 
on Rrit. Rs Jf fr* Eng • Jan- Apr -88 ; in Europe K Gax • 
Jan ie-8» : in France and Algeria The Eng Aug ai, 31-88, 
in France since 1840 An Indus July 20-88; France, Bel- 
gium, Holland and England The EngUa 11 ■ Feb 1, 22-81> 

FiRE-boxes, the Darby crown sheet. Grand Trunk R., Can, 
Eng* Pia% 24-88; Webb's • May 17, 17; corrug. steel, Lond. 
& N. W., Webb • Aug 33-89 ; the steam-jet as a means for 
preventing smoke £■ AVwj • Apr4-91 ; tA. R &- Eigiin; 
corrug. tubular. Knaudt, abs. June ; fire-brick lined (full) • 
Oct, Phelps, cor. Nov -80 J com^., Lenti, Apr-OO; For- 
ney's door opener ■ June; corrug. ■ Sep -Ol 

Ji Gaz and coal burning, Higginson. and ed. July 20-88 ; 
Master Mechanic's com. report, June!>7-90; staying, Woods, 
Apr 17; Hawksworth's door opener* May 1 ; Ten Rrinck fuel 
saving tests. Orleans R„ France • 8, 22-91, Jng CitUs ; 
Webb's steel The Eng • June 14-89 

Johnstone compound R Gas ' May 27-92 

Knaudt & Pohlmeyer's, Prussian Slate R's Eirg • Oct 4, 
fi Gas • Nov 15-89 

Lentz's stayless Eng • Dec tW, R Gax • Apr 4-90 • Jan 9 
-91 

Speirs' construct. E A'cws Jan 23. Dean. 30. (full) R Gaz Jan 

23-03 

WooTTEN, U. Pac. express pass. R Gas "June 15* July 0-88 
Boston & Albany 4-wheel switching R &- Etig' Nov, Dec -91 
Brake gear diags., Am. Brake Co.. cor. E Aru/s • Jan 2(1-89 
Bristol & Exeter express TAe Eng • M ay 9, O-OO 
Building, Am,, '88, n£w^ Mar 8-89; in New So. Wales, June 

B-90 ; in 'S9 E News Feb 1 ; 40 years' course of, French, inset 

The Eng • June 20. July 18-90 
Cab, Bait. & Ohio R Cat • Dec 10-93 
Caledonian R. bogie pass, Thf Eng Apr 13, 13-88 ; No. 123. 

performance, diags. • Mar 13-01 
Ca.vadian Pac. lO-wheel heavy pass., inset Eng ' Jan 17, inset 

E Ne^us * Aug 30-00; mogul, inset R Gas • May 31, inset 

7"A?/:»^» June 21-89 
Cape Cov't. R's, coal burning of Colonial coal on, Stephens, ir- 

sets /nst Af E * ]an -90 
C*VAN R., light locom. rAc £"»f Apr ao, 20-88 
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Loeomotires, Chesapeake A. O. 16«)kc1 pass. R<^as worics 
Jr&' Emg'iiOj-aOi tank s«itcU^.S500eals-^(7<»* July 

n-gs 

CncACO, Bv. & Q. pass^ nnet f Mtw* • June 2S : standard 
oKcni •Jiily5-90;sabortLpas^iMet.ed.#C«* • Dec 13- 
89 ; T^VM decapod. Rogers mtrics, tii3«l ■ JnW S4-91 

Chicago, Ma,a:St.P.express*C«i» Feb SO, detaib".\rar 6-91 

Ci-EVELAXD. Cincin- Chic & St I- * <7«r ■ Jan 1-92 
CoALixc cfanies X Cas ' Dec 11. lS-91 ; coaliag stations. Berg, 

Feb 5 • I9-92 
CoirrocvD EagE.Wonhiaetoa.JanUi Lapage " Mai 22, 20 • 
Apr 3-S9 ; Eoglisli pats, oa, abs.. Feb ST. Apr 17-91 ; Sinclair 
E .Vevii Apr 20 ; Am. • Nov 3D-S9 ; Ad. Master ^lech's 
report, aod ed. Juae 2S. 2S-90 

E &• Min cofflpouodiag petn>l. refuse bunuDf. Rtisria, 
Urqtihan, abs. Sep U-8».inset5,discass.(fBU)/i«f Jtf'C" Jai 
-90 ; Lapage, discuss , insets ■ Jan -89 ; the compound prin- 
ciple applied to. E. Woitbington. insets IhsI C E * \ f>0-S9 ; 
Poloncean. n v 09 -90 ; Brueckmann. abs. v 10* -91 , Si>c Jng 
Cr'vils Oct -OO; relative »-aluc of different types, abs. /«u/ ff 
V loe -91, Am A/as Meek 3«h report 

R &• Eag 4-cyl., Bousquet, and ed. • .Mar -89; Masttx 
Mech's com. report, July -90 ; development of componnd sys- 
tem. Mallet (full). Feb. ed. • -Mar - June -91 ; Webb, Jar 
early description, n • June, ed. Sep -93, F Insf 

R Gas in Am. service, ed. ■ Feb 15. 22 ; Sinclair, N- E. R. 
Club discuss. Apr 10: .May 10: starting power of. Neale. cor. 
Aug 16; Barnes, discuss. Oct IS: India, Hughes "Nov 2: 
• Dec 20-89; mathematics of, French, MarT; Polonccaus, Apr 
18; Ma-ster Mech's com. report, June 27; early, Perr^- & Lay • 
Sep l»-90 

R Gas pats, on (I'Si), Feb 13, English • 20: braking power 
of Bteam cyls. of ' Apr 3 ; relative value of difi^erent types. 
Master Mech's discuss. "June 20; cyl. proportions. Oct 2; U.S.. 
table, Dec 1)^91 ; in frt and pass, service. Woods, Jan I ; trip- 
expan. n May 13; Ihree^ryl* Dec 30: Master Mech's com, 
report, abs. July 1, (full) Ry Age sup. June 24-93 

Sc Am Sup compound prin. applied to locoms,. E. Worthing- 
ton. Mar 30-89 ; steam distrib. in. Snow • May 10-90, R Mat 
Meek; comp. prin., Worthington The Eng Jan 25-89; cyls, 
Harriton, cor. ■ Juoe 0-90 ; Rickie, cor. Oct 2S-91 
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Locomotive.s Compound, Argentise Greai Western, burning 
liquid fuel Tht Eng ' May 13-91 
Arcentine Midland R. TAt Eng • Dec 27. a--8» 
Australia, Baldwin, tests of Vauclain ffuM) R Gaa May 39 • 



' May 1, 



Ai^ T-»l 
Baldwin four-cyl. and ed. R Gas • May 2, 2-90 ; • 

table, Nov 27-01. See also Locoms.. comp., ISalL 
Baltimore & O., Baldwin, details, inset E Aews ' May 3, H. 

tests of and ed, Sep G * 13, 13, aarrow^auge * Dec 13 ; tests. 

Bamis (full), and eds. Sep 12. 12, 19 T/u Eng • Sep 10. ->il 

-90 
Batcheller's pat. valve R fif Eng^ * May: R. I. Locom. 

works. Franklin Inst, medal Jf Cat June 3-92 
Brooks two-cyl. R Gax • Nov 25-92 
Chicago Mil. and St. P. tests, inset R Gas • Aug 5, 5-»2 
Dean's R Gas • Nov 25-92 
East Tenn. Vir. & Ga. indie, diag. E A'e-ws • Nov 22-90 ; ten 

Diontbs' test of, Dec 5-91 
French R &' Eng • Aug -80 ; recent R Gaz " Jan 3-90 
Germany, in, Stambke E Neivs ' Apr 10, May 3-00 
GRAZi-Tsaritsin R. goods, petrol, refuse. Urquhart T/ie Eng • 

Jan 31-90 
Hungarian Stale R's E A'e^s • Feb 6-02 
Johnstone's double truck, Mex. Cen. E AW'i " Aug 2fl-91 

• Mar 12-92; abs. /nst C E v 106 -01 ; Mex. Cen.. tests 

(full) R Gax * May 22. 20, Oct 0; lO-wheel. inset "June 5; 

trials ana!., cor. Sep 25-91 ; double bt^ie, Mex. Cen., inset • 

Mar 25, test • Aug 2fi (full) • Dec 3», :M)-93. See also 

Locoms., comp., Mei. Cen. 
Lake Shore & Mich. So. fn. R &- Eng • Dec -92 
Lindner's starting gear, system for E .Vmrs • June ifl, do. 

S fr' Eng • Dec -92, do. R Gas • Nov 15-89 ; do. in 

Russia • Mar 13, 27-91 • Sep 2-92 T/ie Eng' May 23-90 
London & No. W.. Edinb. exhib., inset Eng • July 25-90 ; 

Webb's, with Joy valve gear E AVicj • Jan 2fi-89 ; frt. .^ fr- 

Eng' Feb; Webb's TA^ Eng Dec 21, 21-88 
Mallet's, Decauville R., Paris exbib. Eng • MayS, do. £: 

jVmiw ' June 1-89; largest and smallest R Gas ' Aixg 15- 

90 ; prog. \a use of ' Feb <t, arguments pro and con, Polon- 

ceau, 13-91, /ng Cn'iti; Paris exhib. The Eng • May 21 
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liOComotiTeSy Compound, MEVER-Lindner duplex, Roy. Saxon 
St. R. R Gaz ♦ Sep 2-92 
Mexican Cen. 10-wheel Johnstone's double truck, inset E News 

♦ Aug 29-91 * Mar 12, inset (full) ♦ 26 * Apr 2, valve motion 

♦ 0-92 ; Johnstone, tests R fir* Eng^ June,n Aug -91, Nov 
-92, do. R Gaz May 29, Oct 9-91, test ♦ Aug 26-92 

Mexican National R., dimens., news n E News Dec 13 

-90 
Michigan Cen., Schenec. works Eng ♦ Apr 4-90 E News 

Jan 26, and ed. ♦ Mar 8-90 ; ed. R Gaz ♦ Jan 31, ed. Feb 

14-90 ; 10-wheel pass. ♦ Jan 23-91 
Missouri, Kan & Tex., and simple, comparative tests R Gaz 

Nov 11-92 
North Eastern R., England, express, Worsdell, inset Eng * 

Mar 30 ♦ Apr 13-88 * June 21, 21-89 ; pass do. R 5- Eng 

* May -90; tank engine The Eng Oct 26, 26, goods tank, 
Nov 23, 23-88 ; express, inset ♦ Feb 28 ♦ Mar 7-90 

Northern R. of France, g^oods, Paris exhib., inset Eng* 
Dec 6-89 ; 4-cyl. fast pass.. Bousquet n R 6r* Eng Jan * 
Aug R Gaz ♦ Aug 12 TAe Eng • Sep 2-92 

Paris, Lyons & Med. R. The Eng* Aug 9-89 

' Penn,' the R Gas ♦ May 3-89 

Pitkin's pat. R &^ Eng* Mar -90 

Prussian State R's, goods. Worsdell system, inset Eng* Feb 
1-89 

Rhode Is. Locom. works, com. report insets (very full) E Inst 

* May -92 ; Batcheller. bk. review R fir* Eng]2Ln -91 ; test 
in express service. Jan -92 : and simple, study of, expts. 
A* (;.;r •Jan 9: s\-stem of (full) ♦ Dec 11-91 

RrssiA. petrol, fuel. I'rquhart Eng Feb 7 * 21 * Mar 7, do. 

/: -Wkj • June 14-90 
St. r.othard R.. duplex E Nrus * Aug 15-91 
S r. Petersbun: & Warsaw R.. pass^ inset Eng * Sep 9, ^ 6r» 

Ekc* Nov -92 
Saxon State R's express, dimens. R Gaz * Nov 22, 29-89 
Sor rHFKN Pao. /: .\>r.\c • .\pr 2S-02 : 10-whecL inset RGaz 

•Sep U 91 
Swiss, lura-r^cme> Lucerne R., pass. moguL inset Eng* Feb 7: 

R G^s • Sep l:i-m> 
Trsrs. lUKIwin. Pah. v^ O and ed. E NrsL's • Sep «, 13, 13: 

r'iios> Fl K. Prvx^k!y^. in fast pass, service. Dec 27-90 
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IrfKiOmotives, CoMfoiiND, Tests 

■ Jan 3 : 10 months, E. Tenn. Vir. & Ga. Dec 5, 12-91 ; 
Vauclain ■ June 23. ed. 30,30, indie, diag. 'July 7-92 ; John- 
atone. Mex. Cen. fi &• Ei/£*]\int "Aug: W. N. Y. & Pa. R. 
Oct -91; R. 1. norlis. in express service, Jan; Johnstone, 
Mex, Cen. Nov -92 

fi Gaz B. & O,. Barrus, (full) Sep 12, 10-90 ; R- I. woiks 
eitpts. " Jan fi; Johnstone's (full) • May 22; Vauclain, May 
^n, * Aug 7 : Johnstone, trials anal,, cor. Sep 25 ; and simple, 
comparative, W. N. Y. & Pa. Oct 2, Baldwin. Mex. Nat. 
Dec 4-91 ; Johnstone, Mex. Cen. • Aug 26; and simple, 
comparative, Mo. Kan. & Tex. Nov 11-93; comparative, 
Hudson Sc Am Sup Jan 23-92, / Assoc E Sees; B. &. O. 
The Eng ' Sep 19. 2ii-90 

Valve gear, variable expansion, Dunlop. cor, Eng * Feb 13- 
91 ; for Hope & Co., cor. Jf Gaz Sep 10-90 

Vauclain, 4-cyl. E Aews • May 3-90 • Feb 20 ; tests • June 
23, ed. 30, 30, indie, diags. • July 7-02 ; com. repnrt F Inst* 
July -91 ; patent, n y? fr- Eng Jan -90 ; tests R Cat May 
20, Australia, Baldwin, tests ■ Aug 7-91 ; Manitou & Pike's 
Peak rack R., n • Aug 12-92 

Vo\ Borries', starting valve for (full) R Gas ' June 12-91, 
See also Locoms., comp., Worsdell & Borries 

Webb's. I.ond. & N. W.. with Joy valve gear £" ,\>tuj • Jan 26. 
fwf • June 7-89, Tie Eng Dec 21, 21-88 

WooLFE 4-cyl. double-ex pan., ed. (full) R Gas • Mar 8, 8 
-89 

Worsdell, N. E. R. express, inset Eng • Mar 30 • Apr 13- 
88; Worsdell & Borries' system, goods. Prussian State R's, 
inset • Feb 1 ; N. E- R. express, inset • June 21. 21-80, do. 
R &* Eng • May -90 ; applic. to Am. type of loconi. R Ciis 
' Dec 14-88 ; Grand Trunk R. " Nov B-91 ; Bengal R. 
TAf Eng Ju]y 20-SS 

Wright's Ji Gas * Jan 30-91 
Compressed air, 40 and 50 ton, Mekarski system, for I'ari.s. 

France E A'&ws • May 31-90. Sec also Street railroads, 

compressed air motors 
Connecting rods, side rods. N. W. R. Club discuss. R Ga* 

Nov 21-90; and crank pins, Chic. B. & Q. R. • Jan 16-91 ; 

parallel rod resistance. Apr 8-93; T/ie Eng May 2B. Junf 
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liocomotives, Counterbalancing, recip. parts, Lanza ^(wyJ/ A' n 
•vlO-8fl; W. H. Lewis E .Ve-j's * Apr 20-90 ; eds.je&'Eiig ' 

* Feb - Apr -90; Hill /ns/ CE " v 1(M -01 ; Lan^a R Gas 
•Oct in-88; Booth, cor. • Oct 11-89; in ;J-cy!. compound, 
cor. and ed, ■ Mar 21, review of, 21, Booth, cor. and ed., Apr4; 
W. H. Lewis • 25 ; Western K. clab discuss. May 30-90, Ban- 
discuss, do. • Mar fl-91 ; expts. on methods, Lama Tech Q • 
Feb-89 

CRANK-pin turning machine, Urquhart Eng • Apr 12; at Paria ■ 
exhib. • Sep 37-89 J 

Crank shaft, espts. with, Ivatt .ff &- Eng']\x\y -91, steel, teat I 
of. do. The Eitg " Apr 3-91 ^ 

CVLINDER cock, Riggin's combination /? Cas ' July 4-90 
Cylinders, design. Barker, inset //ri/ C E • v lOi! -91 ; steam 
action in at highspeeds, ed. ^ Gaz Nov 22-89; proper capacity 
for pushers on grades, ed. • Dec 19-90 ; means [or increasing 
power at speed, ed. Oct 23-91 ; and slide valves. Lond. Br. ft J 
So. C. TAe £"n^ Aug 23-89 
Delaware, Lack. & W. mogul frt. R Can • Feb 3-88 
Double end saddle tank, Porter R Gas " June 14-89 
Downward draft. Complete Combustion Co. E j\'ews 'Augzfl 

-90 

DEiviNG-box linines, opinions, table R Gas Mar 2 

DRiviNG-wheels, ' imperceptible slip,' SargeanI, C. B. & Q., test* 

of, table E Aia/jjune 14; ap. for removing paint from, Horton 

• Oct Il-IH); Vauclaio's centers, com. report F Insi • July 
-91 ; big .ff fir- Eng Nov -92 ; size of express, ed. R Gtu ■ 
Oct 28-88; TIa-ft. cast steel, N. E. R., England " Mar7-90|J 
Vauclain's wrt. iron centers • July 10-91 ; l>est size of, Green-1 
hill TAe Eng Mar 2B-89 ; polygonal • Apr 4-90 ^ 

DRlviNG-wheel tires, Bess, steel, Arnold Eng Dec l-SS; wear of, 
cyl. wheels and tiat.topped rails, VVhittemore E A'eit'S * Feb 9, 
anded. lU, 10, 23, ed. Mar 2; tests, Mich. Cen. • May 11-89; 
retaining ring for • July 10; hollow, dangers of in contact 
with frog points, Perry ■ 2fl; breakages in Germany, AugO; 
steel, and attaching do. with different fastenings, Rhodes, Nov 
S • Dec 0-9O; irreg. wear of, Barr • Feb 7-91, do., Herr* 
June lrt-9a 

fust C E and rails wear on curves, Helmholtz. abs. v 98-88 ; 
Bess, steel, influence of chem. composition on strength, Arnold. 
discuss. " V 05 -89 ; oil^as tire setting ap.. C, T. R.. Wanklyn, 
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Locomotives, DRiviNG-wheel tires 

abs. V 104 -91 ; and axle specs,, English R S-* Eiig ' Aug; 
Gennan fastenings ' Aug -91 

R Gaz wear of, table, Masler Mech's com- rep. June 22-88 ; 
steel, influ. cheni. compos, on strength, Arnold, Mar 8-89; 
steel and Ross-Meehan shoe, N. E. R. club discuss. Oct 17; 
steel, attaching to center. Rhodes, Nov 7. fastenings, do. • Dec 
5-90; irreg. wear of. Barr • Febfi; wear, flat spots on " Mar 
20; steel, tests, Boussel • Apr 3-91 ; stresses in, cor. Jan 2a; 
irreg. wear of, Barr ■ June 17; shrinkage of, table, July 15; 
wear, Herr, discuss. • Oct 21-92 

Eastern R. of France, tank, Paris exhib,, inset Eng " Aug 30 ■ 
Sep 20-89; Flaman boiler (compound), inset • Mar 25 ".Apr 
S, 22; fast /? 6-" Ens ' Mar -93; express experimental T/ie 
Eng* Nov 13-91; double-boiler express, inset • Mar 4,11 
-92 

Electric, Manhattan Elevated R., and steam, comparative 
tests, Moss, insets Am C E *v 23-90; A. Siemens El Rev 
Land' Aug 12, do. results, City & So. Lond. R. Eng' Aug 19, 
do. E 6* Miu " Sep 3-92 ; and steam, compar. tests, eiSc, 
Moss E Rec July IB. do. The Eng Aug 20, do. and ed. (full) 
R Gas • July 11, Moss, cor. 18-90; Weem's high speed, expls., 
Crosby (full) Mar 13-91 ; as substitutes for steam locoms., 
Woods, June 24-93; Daft, trial, N. Y. El. R, Sc Am Sufi* 
Mar 2-8D 

Engine drivers, hours of Eng Jin 30-91 

Enijltsh. and Am. and ed. E Aevs Aug 2, 2, discuss. Oct 11- 
90 ; use of truck on fi &• Eng * Aug ; express, Paris exhib. • 
Nov -89 Tie Eng. See also Locoms.. Am. and English — 
erecting 

Erecting Eng • Dec 18-91 ; English R Cat • Sep 28; at 
Altoona T/it Eng Sep 28-88 

Estrade's high-speed, Paris Si Am Sufi * Apr 28 The Eng Mar 
0, 9-88 

Exhaust, nozzle, Macallan's variable Eng' Aug22-90; muffler. 
Penn. R. E jVeivs • July 21-88; pipe, Smith's iriple-expan. 
Mar lB-89 ; pipes, nozzles, etc.. Am. R, Master Mech's report 
■ June 20-91 ; nozzles, single and double, ed. R Gaz • May 18 
-90; pipes report " June IS; nozzle, Mertsheimer's variable ■ 
July 31-91 ; ap., common sense about, ed. • June 17-93 

Faiklie system, Mex. Ceo., inset Eng • Mar 1+-90 
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Locoiantives, Feed water heater and purifier. Barnes' E Neivi 

• Aug « R Cas * July 26-90 ; purification, Northwest R. club 
discuss., C. N. Hunt, Dec 13, 20-811 

FiRE-boxes, brick arches in, Am. R. Master Mech's com. report 

E Nfws Aug !)-ftO. See also Locoms., boilers, fire-boxes 
Fire extinguisher, Penn. R. A' Gax * July ISi-89 
Freight, hauling capacities, table R Gas Nov 21-90 
French, Paris exhib. R fr- Eng ' Nov, pass. " Dec -80 ; tank 
" Feb -no Eng; notes R Gas " Jan 10, 23-01 ; Chemin de 
fer d rOuest, express 7'Ae Eng • Oct 4, 11-80. See also 
Locoms., Eastern K. of France 
Fuel, premiums, Russia. Borodine R Gas Sep 37-89; Vates' 
mileage card. Aug 1-90 ; petroleum, liquid fuel on Eng " Oct 
10-88, working of, Urquhart* Feb 8, I5-80, do.tests E Nrwi 

• Feb 2-89, burning • Aug 25-93, do. Dudley F Just • Aug 
-88, in So. E. Russia, Grazi & Tsaritsin R., Urquhart, discuss., 
insets Inst M E • Jan -89 R &• Eng' Jan -80, on Great 
Eastern R., England, Booth R Gaz ' Feb 26-92 Sc Am Sufi 

• Nov 24-88, working with, Urquhart (full) " Sep 27 • Oct 4- 
OO. See also Locoms.. boilers, liquid fuel 

Furnace coal burning, Higginson R Gax* Nov 23-88, See 

also Locoms., boilers, fire-boxes 
Georgia Pac, lO-wheel E News • Apr 5-O0 
Glasgow & So. West, pass., inset The Eng ' Mar I, 22 



I 



•XEng* Aug 10-80 
iet EMff' Dec 14.21- 
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Grand Central R., Belgium, tank, in 
Grand Trunk of Canada, express, i 

Sc Am Sufi * Feb 10-80 
Grant works. Chic. R Cias " May 15-01, Cicero, 111., inset ■ 

June 17-93 
GRAZi-Tsaritsin R., So. E. Russia, 8-wheel r/'c Eng* Sep 4, 11, 

11-01 
Great Britain and Ireland, number T/re Eng Sep 2-93 
Great Eastern R., England, express, inset Eng * May 4-88, 

inset ■ May 27-93, The Eng * June 12-91 
Great Northern R., England, express The Eng June 8-88 • 

Nov 6-01, inseU ■ Dec 18. 16-92 ; of Scotland, pass., inset 

Eng* May23-00 
Great Western, England, broad and narrow gauge convertible. 

inaetirnf "July 6-93; works, Swindon TA* i'wj Nov 19-88; 

early • May 20, 27-93 
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Locomotives, Headlkjmt. eke, Pyle's E! U'U • Sep 27-90, 
abs. iNst C £■ V 103 -91 ; elec. R Gax Nov 20-89, Jan 17-90 

Highland R., Scot., standard pass., inset Eng * Oct B X*- Eng 
• Uec -»1 

History, the DeWitt Clinton, G. H. Thomson, inset Am C E • 
V 23-tK) ; old, the ■ Sampson,' Robb Am M E v 10 -89 ; early, 
see H. Allen, V II -90; early, the steam buggy E A'cais * Sep 
8-8S; early. Horatio Allen • Jan n ; the John Ball " 18; hist. 
of development, ed. 18-90 ; Tomlinson, Pres. addr., insets, 
(full) /«!/ .1/ £■ • May-OO 

R Sf Eng " Feb - Apr -90 ; Camden & Amboy R., Norris, 
n • Jan -93 ; hist, of articulated, iirunner R Gas Sep 25-91 
^ti/ Deul Ehenbalm; early. Am. type and equaliiing lever, 
Eastwick R Gaz • Apr 22, 2B-92 ; the rail, spike and locom., 
Watkins Sc Am Sufi Dec 12-91 TAe Eng ' Mar 1-iHi 

HoELLENTH.^i. R., inset Eng ' Feb G-91 

Hoist, Chic. & No. W. R Gaz • Feb 5-93 

Hungarian State R's, tank The Eng Feb 3, 10-88 

Illinois Cen. suburban, tests (full) R Gaz * June 17-92 

India. Sind Pishin section. Indian State R's i,'Hf Apr 13 • 20- 
88, insel " Apr 19-89, 6-conpIed, meter gauge T/ie Eng Mar 
23-88 ; ladian Midland tank > Nov 22-89 

Indicator diags. at high speeds E .Yews ' Jxine B, compound 
and ordinary, comparison ■ July 7-93; indicating. Lyne. A' 
Gaz • Aug 2, Manning, cor. l(!-8», do. Dean • Feb 28; indi- 
cator cock, 4-way, Gifford • Mar 7; diags., Worsdell's high 
speed compound ■ Mar 28, No. E. R., Kngland and ed. (and 
train resistance) 2S-90 

Iron Range & Huron Bay heavy frt, E jVeu'S ' June 111, 12.wheel, 
inset • July 7-92 

Italian pass. /?&* Emg • June-90; Ital. Med. K. 7'A^ Eng 
Nov 0-88, pass. • Feb 1 • Mar aO, goods, Sep 6 • Dec 20-89, 
Paris exhib. • Feb 21-90 

Japan Imperial R's tank, inset Eng • Feb 10-88 

Lake Shore & Mich. So. express, iirooks works (details), inset 
(full) R Gas ' Nov 1(1-88 

Lancashire & Yorkshire. Kngland, pass,, inset E A'e-u/t * Mar 
38 ; fl-wheel frt. R Gat • Jan 30 ; tender water-scoop • Dec 2S- 
91 ; standard goods, inset TAt! Eng' }an 1-92 

London, Brighton & So. Coast pass. R Sr Eng Sep, express 
pass., Paris exhib. rit E^gjuly IB, lU-89 
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liOCOUiotires, London & No. W.. CrsmptoD engine. 1847, inset 

Tht Eng ' Nov 2i»-»0 ; compoimd express " Nov eO-91 
LuNDOK & Sa W. works The Emg Sep 3^-88 : tank, inset • 

Feb5-03 
Lo.vt)ON, Tilbiir>- 4 So. tank TTie Eng • No*' S-93 
.\tASHATTAN Elcvatcd R.. N. WuRSr" Eng • Jan -»0 
Mediterkanean R. The Eng* Msir 13-01 
Meiropolitas R.. Lond.. 4-«heel tank, inset fwf • Dec IS-91 ; 

Met DbL R- pass, tank E .Veu-i • Mar 22-90, inset Tlie Eng 

• .May n-8» 
Mexican Cen. (Fairlte system), inset Eng ■ May 14-90 ; xvtf- 

age econ., Johnstone, cor. /! Gai Nov 20-01 
Michigan Cen. 10-wheel express R Gas • Feb £4-88 
Midland K., England, express, inset Eng* Mar 2, 16-88, exp. 

pass., Paris exhib. Tkt Eng Sep 20-89 
MlNEKAL tank, Barry R. Eng* Dec 3-93 
Mountain, two rack-rail, Abt system, Brunig R. and Riggen- 

bach system, Brazil E Acws ■ Nov 0-8O. See also Raii.- 



Narrow gauge frt.. for So. Am. (meter gauge). Sharp Stewart, 

Glasgow E SVfws • May 17 ; compound, Baldwin • Dec 13 

-90 
Newport News & Miss. V»l. 10-wheel frt. Ji Gaz ■ Mar 10-88 
New So. Wales Gov't R's, Baldwin 10-wheel R Ga* • May 29- 

91 The Eng Nov 23-88 (full), July 1. Oct U-92 
New York Cen. & H.R. IPxaO Brooks mogul, inset R Gas * 

July25-»0; suburban, inset 'Sep 11-91 
New York, L. Erie & W. express, inset R Gas • Jan fl-88 
Nkw York & Northern, Rogers works, suburban service, n R &* 

Eng* Oct -SS 
New Zeal. Gov"t. R's lank, inset Eng Jan 29-92, do. (or heavy 

grades, inset E Xe-j.'! • Nov 14-91 
North Land. R. tank goods, inset Eng* Oct 3-90, pass., insei 

• Jan 0-91 

NoKTHEKN Pac. consolidation, inset Eng • Get 26, Sc Am Sttfi 

• Dec 7-89 

Old Colony R., simple and compound, tests, tables R Ga* Sep 

16-93 ; pass., insel The Eng • Nov I4-90 
Oscillations ap., West. R. of Prance Eng* jm 10; registering 

ap. E Neiiis • Feb 8-90 
Penn. R. pass. The Eng • Oct 17, 17-90 
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LtwuDiotives, Pmi-AiiELrmA & Reading heavy consol. ^ O'^j 

• Jan 4-8l> ; express • Apr 15-92 

PiECE-work classification (full) R &• Eng Jan - Mar -92 
PcsTON, rod breakages, report R ^ Eng* Nov; Am. balance 

piston R Cat • Jan 3-00 
Prussian R Gas July 1 1-90 
Rack raiL See Locoms.. mt: Railroahs, mt 
Raub. the, n The Eng Dec T-88 
Resistance, engine and ed. E .Vevis Jan 6. .^-80 
Revekse lever. Cumb. & Pa. R. R Gax ' May 2.^-90 
Richmond works R &• Eng * Oct -OO 
Russian heavy frt. R S- Eng • Sep -92 
St. Clair tunnel decapod tank frt.. inscl R Gat • Apr 3, Ift-whcel 

The Eng' Apt U* Mayai)-9l 
St. Gall & Garis mt. road R.. Switi.. inset Eng • lite 30. 30-92 
Sanding ap,, steam Eng ' June 29, do. R fr* Eng " Aug, do. 

R Gax • Sep H-88 ; Leach's sand feeding ap. E .Vevis • Feb 

13-92 
Saxon State R., 4-cyl. compound The Eng • Oct 23-91 
Schenectady- works R Ga: • July lS-92 
Shay, the, Gilpin Tramway, Col. E j\'ews • Apr 20-90, inset 

R Gaj May 8-91 
SuDE valves, friction of, Aspinall, discuss., insets Inst C E *v 

B5 -89 n^ Eng Dec 28 88 ; and cyls.. Lond. Br. & So. C. R. 

Aug 23-89 
SuoKE-stacks, and exhaust nozzles design, W. H. Lewis E -Wji'j- 

• June 23-92 ; cast iron R Gax ' Apr I8-90 ; Manhat. eleva. 
R. • .Mar 4-92 ; straight, theory of, Snow Sc Am Sup • Apr 
13-8© Am Mas .\fich 

So[;th Eastern R., England, express pass,, Paris exhib., inset 
Eng ■ Apr 25 • May 2 E News • Feb 22-90, inset T/ie Eng 

• Nov 29 • Dec 13-89 • Jan 3-90 
Southern R., Italy, goods, inset Eng • Oct 31-90 
SouTHEBN Pac. R., 8-wheel, diag. E Nrms • Apra.vgi 
Spark arresters. Hell's R &• Eng* Mar; Brown's and smoke 

stack R Gax • Nov I4-90 
Spkings and equalizers. Master Mecb's com. report R Ga* • 

June 211-88 
Strong, the, distrib. of steam in. Dean Am M E* v 9-88, sup. 

V 10-89; inset Eng • May 17, 17, cor. June 7-89; Strong 

Manuf. works ■ June 0-9O ; remarkable tun E News Apr 0- 




LOCOMOTIVBS, STRONG- VALVE 



liscrib., Dean R Gas May 35- 
Jan 11 ; indie, dlags. June 38 * 
insets • Soc Arts Mass -88 ; 



I May 24. Swinertoo, | 



Locomottvei«, ^ 

fi&F Inst" Feb -88; s 
88 ; the ' A. C. Darwin/ 
July 20-80 ^rf.4« Jan 1 
Tratman Tht Eng-Stp 13-8B 

SWEliISH pass, /? 5- Eng ' May -88 

SwiNERTOv polygonal driving-wheel E Aev 
cor. June 28-00 | 

Taff Vale R. 10-whcd tank pass., inset Eng* Aug 2, 8-89 

Tenders, Wabash R E AVwJ • Dec 1-02; truck. U. P. stand- 
ard A' Gaj ' Dec 7-88; axles, muck-bar, tests, Waicriown 
arsenal. Howard (full) Jan 4 ; tracks. Hickey. Feb 22. Mar 1- 
8»; Iron (rame, N. Y. L. Erie & W. ■ Apr IS; heavy axles. 
Master Mech's com. report ■ June 20; iron frame. Brooks 
works • Nov 7-00; hopper. Wabash R. • Nov 1S-03 

Tksts. and dec. motor, comparative tests, ManhaL El. R., Moss, 
insets .-Im C E ■ v 2.1-00 ; standard method, prelim, report 
Mm .\t E • V IS; experimental. Coss • v 13-92, do, E Xews 

• May 19. 19-92; P«nn R. n Apr 2^00; ezpts., Donkin Eng 

* Oct 21 92 

R C»» trials. Manning * July 12. 19: in Chili, Stillman, Dec 
27-89: standard method. Dean ■ June ^.27: testing, Man d- 
tnt, July 18i the calorimeter in te&tjug, Barrus * Oct I7-90; 
Baldwin lO-wheel, R Ji O, ed. (full) • Nov K. 27 • Dec 11-01 

Ji li^a OM Colonj-. table, Mty 27: standard, com. report 
(toll) 31: lU. Cen. saburban (full) ■June It: simple and com- 
p«uBd. O. Col. tabks. Sep 18: Schenec. prelim. Oct 7-92; 
Am. peifofmancv. o 7*^ E^g Apr 30-88 ; trials, Cbili. Feb 14 
-OO : cxpcnmcntkL Goss * Jane S-OS. See also Locoms„ 
compound : RAiutOAtis. speed 
Tiftx MsliMf iaacMat. Ch^cHe worio. {>an3 TJu Emg Jaa 6 



TitACK iwks. BdL ft O. R. Aa*«ws K Gma Oct 39-92 
TSACnON, mctivc p— m. <Hac- ^ AVvr ■ Sep 7-88 ; tfac Ries 

tnKttMtKKMW • Ai« »-MK ««.* Uay •-»■: tncthv power. 

• Jr»-£V"SV-«»t hvKdDoitpdiitSElf - Apr-92; 

ttwth* loR« 9mA mte wiw—L-i. it G» ■ Oct 34-90, do. 

StMdt Smm'* hiM: Jidtr IMM: mA *mv^ (W ntcchai 

«t, R. H. SUM (Mb n» £-« • Mar 13 • Jne »-«9t 
THAUat at 0>»tte R. mt n mm v m$ .*. 7»f f «• Jair IMMB 




LOCOMOTIVES, VALVE GEARS - LUBBOCK 22n 

Locomotives. Valvk gears, BonnefoDd's Eng ■ Dec 20-81>, do. 
R Gas • Jan H; Hunt's pat. R &• Eng • June -90 ; Rickie's, 
Cawnpore st. R's, India The £"m^ July 6-88 
Wabash lowheel express, inset R Gas * Oct 17-90 
Waterford & Limerick R. The Eng* Hep la-OO 
Weighing machine, J'aris & Orleans R. Eng* Nov 20-89 
Western R. of France. Paris exhib. Eng* Oct 18; tank • Nov 

22-8» : pass., inset • June fl, 13-90 
WooTTEN, the. com. report F Inst * Sep -91 ; U. P. express 
pass, (boiler) R Gas * June 15, details • Oct 5 The Eng]o\y 
-88 
Luck, Havre transatlantic, iron gates, Widmer, abs. /nst C E ■v'A'l 

-88 An /'onis • v 14 -87. See also Canals, locks 
Lock-nut, the Cluther 7'Ac Eng Sep 2N-88. See also Tiiack, 

lock-nuts 
Locks, elec. applic. to, Kintner £/ Eng* i^a -88 
Lockwood, John, u Am C E v 27-93 
lrf>okwoo(l, Thomas U., por. El U-'ld* Sep 14-89 
Lod^e, Oliver J., por. El IVId * May 0-91, por. Sc Am Sup • 

Nov I-90 
LogarithuiK Pmr Jan -93 
1/Ogger, steam Si Am Sup * Apr 14-88 
L<^8, loading on cars, M. C. li. standard E A'twi * Nov 1-90 ; 

new proc. for comput. of. May 5-93 
tiog^ood, extracts testing, Palmer F Iml Apr -89; extractive 

matter of, Macfarlane, Mar -90 
IiOIldoil, elec. lighting of, ed. Eng May 34-89 ; growth, E Neivs 

tAug 15-8S; July 22-88: water Go's remarkable hist. Aug. 
17-89; street traffic, July 5; smoke, value of, n Dec ft-»0; 
J&alfic, Howe report sup. Jan a; Met. Gov't., ed. Apr 21 ; rapid 
traoflit ■ Nov 24-93, do., Reckenraun St RJ May -91 ; main 
drainage report Th( Eng Mar 13-91 ; new streets between 
Holbom and Strand, proposed, map "July 15-98. See also 
HvnuAU Lie power distrib., Lond; Paveme-sts; Railroads, 
underground; Sewers; WATER-works, etc. 
Loriiig, Charles A., por, Casiier's * Dec -91 
Xjouislana quarantine system, Holt Sc Am Sup ' Jan 7 ■ Feb 4 
-88 

■ Dec 13-^90 

Lubbock, John. por. Si- Am Sup * Mar 22-99 



k 



SStt LUBRICATION -MACHINE TOOLS 

IiUbrlcation, viscosity, dets. of. Denton Am J/ E v 9 SS, 
measuremeDl of durabilit\- of lubricaots. do. * v II -00,expts. 
with, do, Bissdl. v 13 -91, self •lubricating fibre gntpbite for 
machinery bearings. Cooper, v 1.3-98; friction of. Tbunion 
Cmssirr's Oct -92 ; J. V. Wilson Eh^ • Apr iOSS ; anti-fric- 
tion materials. Hedges. Aug 20-92 ; dry lubricants E &• .I/in 
Aug 34-89; lubricating oil purifier E A'e^i ' Jane 21-00; 
the Holmes lubricant bearing, com. report F tntt Dec-91; 
measuTcmeni of durabil.. Denton /'li-t* June; lab. oils exam., 
Stillman. Sep -90 Strt-tn't Imdic; durabil. of labricants, 
Denton R Gai May £S-90 ; rationale of. Snowden, Feb I3~ 
91 ; Ban. Dec 2-92 ; lub. oUs. Chariier Sc Am Smf Nor SB 
The Eng Oct 1T-90; oils. ed. Sep 18-91. See also Bear- 
ings without tubs : Friction and lub; Grease; On^ 

IfUiz. Uom I (King of Ponugal) Imsl C E v 100 ~90 

Lumber, creosote, Femandina works. Fla. /T Gat ' Nov I«-88: 
No. western traffic. Mar ai-92 ; cutting, circuit saw or band, 
n Sc Am Sup " Oct 2a-90. See also Wood 

Iiuntceaheimer, Frederick, por. Cassier't * Jan ~9S 

Luna. Robert W. /mst C £" v 100 -90 

Lyons. John iMst C f v 101 -90 

Machine, moulding. Tabot Wm.Vf' •« 13-92 CrUrur'i'Jaly; 

design, esthetics io, Barr, Aug -9S ; design, Unwio, bk. review 
Emg .Apr ^4-91; designing, intuition in, Hawkins E Stag 
July -9S, do. Tkt E*( Feb 15, 22-89; designing. Sweet 
FIiul • Apr. do. R Oai • June 15. do ScAm Smfi • Apr 28 • 
May 9-88 ; accident preventing devices. Cooper Pwr " Dec 
-OO Am M E \ \i-91 : coustruction, Richards, bk. leriew 
R Sf Eng Nov -89 

Shops, Austrian regulations for E .\t^-s Alay 31 ; slow buming 
construct. Boston Manufs Mut Fire Ins. Co. • Jnty36-»0; 
with weaving shed roof. Sweet ■ Dec 15 Am M E* t IS-OS ; 
France R Gaz May i : framing, Wilmetding, Pa., Wcstii^ 
bouse ■ Apr 11. June 6-90; Link Belt Machine Co. • Apr H 
91 

Stoking. Spencer, discuss- imeO Imsl C E ' v 1(H-B1. See 
also Stokeks. mechan. 

Tools, mod , Dison Ettg Feb 3 Tit Emg Jan £0-88 ; power used 
by. n E .VVti/i July 10-90; indie, diags. from. Breckenridge 
Ltkif^ EigJ Oct -88. See ilso Sbipyaid machine tools, etc 
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Hachtnery, The Mechanics of. Kennedy, bk ; tight set-screws 
in. Cooper, discuss. Am M E -88 ; miscel., Roy. Agrie. Show, 
Nottingham The Eng July 20; use of in constnietion, Price, 
Oct 2fl; sale of old. Sharp, Stewart & Co. 28-88; old, sale 
prices. July 19-89 

Uachines, accident preventing devices applied to, Cooper Am 
ME V12-01 /Vr'Uec -90. See also Automatic— SLOT 
machines 

Mackeiisie, John Inst r £" v lot! -»1 

Mackintosh, Alexander Insi T £" v 101 -90 

Macnab, Alexander Inst C £ v 104 -91 

Maey, Arthur, por. E &• A/in * May 9-91 

Hagliernmorne, Lord Insl C E v 101 -90 

Ktaglc lantern, optical projection, Wright, bk. review Eng Dec 4 
Tkf Eiig* Nov i:i • Dee ay-»l 

Maguesite as a refractory material, Sorge £ Sf Min Jan 18 



Magnetic, circuits and measurements. Du Bois El Rev Land ' 
Oct (1; induction, molecular proc. in, Ewing (full) Sc Am Sup * 
^^^— Nov 14; reluctance, Kennelly (full) El IVld • Nov 7, dis- 
^^^L cuss. 21, (full) E/ Rev ■ Nov T-91 ; fields, graphic representa- 
^^^^^^ tions, Houston ■ Sep -S-02. See also Elec. magnetic 
^^^^Beparators E Sf Min ' Nov 5-92 ; Paris exhib., Hering 
^^^m F Inst • J une ; Hall. cor. The Eng ■ July 18-90 
^^^H Ball & Norton electro-, Ball Am Min • v 19-91 E/ Eng 
^^^H ■ Oct S, Monarch Ei Rev * Oct 11-90 
^^^V Buchanan's ore E &• Afin ■ Mar 10-83 ■ June 15-89 
^^^H Chase iron ore E &• Afin • July -2 E News * Sep 1-92 

p.. 

\ w 



1 E &- Min • 



Edison's, n £ &■ Afin • Dec S-88 Sc Am Sup ' Jan 12-89 
HoFPUAN E fif Min • Dec 12-91 
LovETT-Finney iron ore E S* Min • Nov 21-91 
Monarch ore El Rev • Oct 11. Ball El Wld - 

Sep t). Ball The Eug • Dec 5-90 
Venstrom E b' Afin ' Nov 24-88 

iTROM, Cook Am Afin ■ v 17 -89. See also IflO.v ore 

concen., Birkinbine ■ v 17 — mag. separators 
Magnetism, relation to induced elec. mo. force and cur. E, Thom- 
son El Re^i Lond* ]>inc2U»9; Hopkinson "Jan 17. 31-90 ; 
and recalescence, do. El Wld ' Dec 20-90; Ewing's theory 
of. Crew E/nsl • Aug, Hoopes El Wld " May 18; elec, 
galvanism ant) the telegraph, chronol. hist., Monday (very 
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228 MAGNETISM - MANGANESE 

Mt^netlsin 

full)" Aprl8-01-Feb27, 5ep3. pors. 10- "0^22- Dec 31 
-92, etc. 

Sc Am Sup influence upon ciystallization, Decharme • Mar 
31 ; proteclion of watches against, Woodbury, Oct 20-88 ; 
curiosities, Bidwell (full) " July 0; relation to induced elec. mo, 
force and cur., E. Thomson (tuU) ' Aug 17-89; Hopkinson 
(full) ' Mar 1, 8-»0 ; recent prog, in Giles, Dec 28-91 ; wave 
propagation of, Trowbridge, July 2-93 ; Hopkinson The Eng 
' Mar 7-90. See also Elec. magnetism 

Magnetite, crystalline, in Port Henry, N. Y. mines, Birkinl 
Am Milt • V 18-90; Onlaria, Ledyard, discuss, v 20, So, 
Va., Nitze, v 20 -92 ; concentrating with Conkling jig al Lyon 
.Mt.. N, Y., Ruttmann E ^ Min • June »-88 

3f ag'nets, permanent, character of steel used for, Preece (full) El 
Rev Land * Sep 12-90, S. P. Thompson El Rev Aug 
Wld* hxi.% 1,8,22-91. SeealsoEi.EC. magnets— magnet 

Magnolia metal for machine bearings. R. H. Smith report j 

Ettg' Dec 20-89 
Main, John F, Inst C E v 110 -93 

Malaria, malarious districts, treatment of Eng • Mar 2-S8tJ 
Celli Sc Am Sup ' June 27-91 

Malt drying vac. stove Sc Am Sup ' June 30-88 

Atau, evolution in civilized, Powell Sc Am Sup AprT-88 ; effectkl 
on strength of injections from liquid from animals, Urowihl 
Sequard, Aug 10, Brown-Sequard discov., Stockwell, Oct Ifc 
89 ; man's upward struggle, Aaron, Aug 13 ; cerebro^pini' 
axis as a thermal center and power, Richardson, Oct 1-1 
;>ee also Men* 

MangraneHe, manganese-steel, Howe--/w»-I/£'*vI2-91 £A« 
" June 20-91 ; ores, ai^entiferous. Tombstone dist , Ariz., Good- 
ale (supplementary) • v 18 -90 ; ore deposits, Crimora, \'a.. 
Hall Am Min * v 20-93 ; steel El Rev LoHd Aug 10, do. 
Hadfield Eng Mar 9, Sep 7, 21-88 

E &• Afin Santiago de Cuba mines, Keimer report, Nov 24- 
88 ; the Reymert manganiferous lode, Ariz., Blauvelt, Feb 9- 
89; the Crimora mine, Va. ' Mar 22-90 ; ores, U. S, produc. 
Weeks, Cen. bull. May 23 ; distrib. in No. Am,, Penrose, Aug 1 
-91 ; metallic, Bullock, n F fnsl July -89 ; bronze The Eng 



• July 25-90 
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MANUAL TRAINING- MARINE BOILERS 329 



Manunl training, education for the workshop, Perrine E Mag 
May; man. training-kindergartens, Plunkett Pop S-i July -II— 

JIaQUfart urea, time and cost keeping. Binsse Am Af E v!>-SS; 
manufg indiislries net profits, ed. fiif^ Oct ft ; practical prime 
coat, ed. Dec 4, 11-01 ; in U. S, grovfth. n E A'ews Oct 11; 
iadustrie; stats,, ed. £ &• .I/iw Aug 2-00 ; and arts, review of 
prt«. J^Insl Feb -88 ; English manuTs in U. S„ Siddcll The 
Eng Nov 14, 21-»0 ; .\m., recent growth, Nov 25-92. S« 
aJso Industrial Co's 

Maps in relief, construct., Harden Am Mix " v 10-88; mercator 
chart drawing on one sheet, Kelvin El Etv Loud • Sep 30-93 ; 
of ordnance survey, Scot. Highlands Eng Jan H, 20 • Feb 3, n 
" Mar 2, 16, 30 • Apr 13, T, • May • June 1, 15, 29-88 ; pocket 
mapping instrum,. Lane E &' Min ' Apr 12-90 

E News plotting contours, Lorimi, diag., cor. • Feb 23 : mak- 
ing topog. relief maps, cor. 23-89; Gov't., scale of, in Europe. 
n Dec 10-91 ; topog. lettering and marking ap.. n Feb (1-02 ; 
mapping of the world R Sr" Eng June -Ol. See also Mim.vg 
maps; Surveying, topc^. 

Marble quarrying, U, S.. Morse E Mag Oct -91. See also R.^il- 
HOADS. Carrara- Marble District 

Marltlier, James C, Inst CE-iXm -90 

Marine engineering, development and pri^. during past Ifi years, 
Sealon Am Min v 111 -91 ; Eng Nov U-OO, Jan HS-91 ; 
submarine gullies, Webb El Rev Lond Feb 21; concrete for 
marine constructions i'wp-July UO-88; some details in, Mudd, 
Apr 10 The Eng* A^f Id: eng. during last decade, Blechynden, 
July 31. Aug 7. insets (full) Inst M E "July Sc Am Sufi Sep 
19, 2S Eng July 31 " Aug 21. Sep 18; practice 40 years ago, 
Denny. June 26-OI ; and ship-building in '92, Dec 23-93 

E Nptvs Brit, and Am., ed. Jan 28-89; Vivarttas R &• Eng 
July • Aug -91,; casualties, causes Sc Am Sup Aug 13; Capt. 
of the ' Mary Rose,' Clowes • Sep 17, 24-92 The Eng Glasgow 
exhib. Aug lU-88 ; and naval architecture at Edinburgh exhib. 
July 18, Oct 17-00. See also Boats; FERKV-boats; Harbor 
eng; Launches; LiFE-boats; NAVAi.eng; Navies; Screw 
propellers; Ships; Steamboats; Steamers; Torpeiio boats: 
Yachts, etc. 
Boilers. Babcock Cassier's ■ Jan -02 ; working and test pres- 
i, Sennett Eng Mar 30 The Eng Mar 30-88 : corrosion, 
Dodds. May 3 EHg Mar 20-89 ; double shell. Casebourne. Jan 
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MARINE BOII.ERS-OPHIR 



Harlne Boilers 

3 ; distrib. of evap. in, Stromeyer, Apr 11 ; furnaces, Kilvingt 
Juoe 27-O0 ; short, strength of • Apr 1", cor. ■ May 15-91 19 
(aavy)ed. Mar 13; failure of. ed, .\[ay 20; treatment, W. Wilso%S 
Oct 21. Nov 4. 11-93 

E Mag mod., WUlits • June -92 ; Walters P-wr Dec -89 ( 
tubulous, Leonard R &• Eng' July" Aug" Nov -90, Thwaite 
• July; high pressure ".Mar -91 ; adaptation of steam machin. 
in marine constiuction, Emery (full) Sc Am Sup Jan 18. 25-90 
Alfonso Xll str., inset £"nf • Feb IS • Mar 1-89 J 

Almv water-tube, Normand's Cassier's " Sep R &• Eng' July^ 

-92 I 

Australia, Am, Pacific sir. The Eiig]a\y 19-89 \ 

Babcock Cassicr'i ' Jan -92, Babcock & Wilcox water-lube 

Ettg* May 22-91 
Barham and BeUona S. S.,insels Eng' Nov28« Dec 12, 12-90 
Carson, the, n Jt &' Eng " May -91 
Caloric str., compound EHg " Aug 23-89 
CiTV of Dundee str., inset TAe Eng • Feb 26-92 
toGAK. H. M. S. Eng • Jan 1-92 
Feed water heater, Edmiston's TAe Eng* Feb 20-93 
FOKCED draught, Fother^ill Eng " Apr ti, in navy. 6, So, 

Howden, cor. May 18-88; construction adapted to, Yai 

•iMar 20-91; ed. iT A>wj Feb 22-90; prevention of I- 

age around tubes, Yarrow • Apr 11, 18-91 Eng, The £ 

Howden, Feb 3, 10, cor. Mar 2 ; on the closed stokehold s; 

tern, Soper. Apr 0, cor. 13, ed. 20, Fothergill, 6, fl; Fotlw 

gill's system, str. Hilda, Nov 2-S8 ; construction for. Yam 

• Mar 20-91 
Grace Darling steam yacht T/ie Eng Mar 23-88 
ItfDiA, atr. Eng* May 1-91 
Kaiser Wilhelm 11. inset jFnj'" Aug 1, 15.-90 
Liquid fuel, oil fuel in E News Feb 1-90 ; applic. I 

abs. IhsI C E\\yi -88 ; furnaces for, do. R &• Eng • ApT'-J 

June -88 
LvNX str., Great Western R„ inset Eng • June 13-90 
MAI.NE, U. S. cruiser, N. Y. navy yard R &• Eng ' July 7ifc) 

Eng " Apr 25-90 
MiRA steam yacht Eng* Mar 18-92 
MODJESKA twin-screw str., inset Eng • Oct 4-89 
OpHiK sir.. Orient liner, insets Eag ' Nov tl. 20, 27-91 



MARINE BOILERS -ENGINES 



Marine Boilers, Rauii.lics. H. M. battle-ahip Eng • Aug 12 
-»3 
RosLiN Castle str. The Eng Nov 30. 30-88 
Scot sir. EHg ' July 3, 10-91 
SiNOPE, Russian ironclad Eng * July 18-lK) 
Tartar str. TAe Eng • May 23-&0 

Tmornvcroft water-tube Eng Apr 26-89, Dec ^3-92, dis- 
cuss,, insets (full) /hi/ C £" • v DO -90, for warships Sc Am 
Sup • June 8 TAf Eng Nov 23-89 
U. S- cruiser 12 ,ff &• Eng • Dec -90 ; cruiser 6 T/ie Eng • 

Nov «-91 
WATER-gauge fittings. Gray En^ Dec 25-91 
WATER-ntbe. trials. Loring, abs. Inst C E v KM -91 J Am 
Soc Na-val Engr's -90. See also Mahise boilers, .Almy — 
Babcock — Thornycroft 
YORKTOWN, U. S. Cruiser Eng* .Apr 24-91 

Cables, laying. Webb (full) Sc Am Sup Apt 19-90 El WId. 
See also Telhgkaph cables 

CoLLisios- apron, the Schulu E A'livs Jan "-88 ; collisions at 
sea, Barroll (full) R Sf Eng • Sep -90 

Compass, hist., theoretical and practical, Wilson-Barker El Rev 
£<iWAprS-93; the Chaserecording and alarm Ei IVl,f fan 
18-90; mariner's Linram Nov -91 ; adjusting at sea Sc Am 
Sup July 2'l-90. See also Compass 

CONnEKSERs. the Varjan fresh water Eng July 2((-89 Pwr • 
Feb-90 

Distilling ap., fresh water E Xewi • May 12-88 

Diving suit survey, Saunders E Mag • July -91 

Engines, triple-expan, Caisier's ■ Dec -91 • Jan. econ. of • Nov 
• Dec -93 ; quadruple compound Eng * June I ; h. p. of, re- 
port, Dec 28-88; wt. of. Mar 8; trip-expan. for river sir. • 
Nov8; 1800 h.p. Irip-expan. " Dec 20-89; and eng. prog, l.j 
years, Seaton. Nov 14-90, Jan 16-91 Am Min v 10-91: 
Joy's assistant cyl, for Eng • Apr 10 ; engine room practice, 
W.Wilson, May 20; Durslon, July 31-91; steam nav. eariy 
hist„ Kent E fr- Min Mar 7-91 ; 18,000 h p. Lecom May -89 
Tki Eng; trip-expan. on lake strs.. Miller R 6- Eng ' Jan 
-88 ; quadruple-expan. • Jan -90 Industries 

Sc Am Sup adapt, of steam machin. in marine construction. 
Emery (full) Jan 18. 25 ; IG years' development and eng. prog . 
.Seaton, Oct 26-90 




MARINE BNGINES-LA FLANDRE 



Marines Encines 

The Eng development in Brit, navy, Mar 23, Apr 6. 20, May 
4, 18, June 8, July 0, Nov 30 ; of sCr. Terrible. 1842, Aug 31. 31 : 
first century of. Dyer, Sep 21, 28-88 ; effic. of, ed. Sep 13-89 ; 
compound, HO years ago.str. Hercules" May 10, 18, sir, Batavia, 
• Aug 8, Maasboot* Sep 111, Moselle steamboat • Dec 26-90 
•Jan 23* Apr3;ed. Feb 13; Joy's assistant cy!.« Apr 17-91; 
trip-expar, in the mercantile marine, Dalrymple, Feb 19-9ii 
Ar.iNCOURT str. The Eng May 18, 18-88 
Alfonso XII, inset Eng» Feb 16 • Mar 1-89 
Argl's str. £:«^» Jan 25-89 
Australia and Galatea valve gear diag. The Eng* Mar 2P 

-89 
AiixiLiAKV, on shipboard. W. Allen Engl-xa 16, discuss , inset 

fttst C £■ • V 104 -91 ; sU, Violet, inset The Eng' Aug 7-91 
Balancing and vibrations of vessels Eng' Apr 8, inset • 15 

E A'etvs • Apr 28, (full) R Sf Eng • Aug Sc Am Sup • June 

4, (full) The Eng • Apr 8-93 
Barham and Beilona strs., insets Eng* Nov 28 • Dec 12, 12 

-90 
Buenos Ayres str., quadrup-expan,, insets Eng " Oct 12,26 

-88 
Canfield's compound R Sr' Eng" Aug -91 
Cekam, Dutch gun-boat R df Eng • Mar -88 
Circe str., trip-expan. The Eng I/lay 11, 11-88 
City ot Dundee str., inset The Eng* Feb 28-92 
CiTV of Paris, accident E A'eiirs ' May 3-90 
City of Richmond str, indicating. Bonus Am ME* v 11-90 
CiTV of Vienna, trip-expan. with Morton's valve gear, inset 

fwi'' Apr 3-91 
Clutha ferry atr., trip-expan., inset Eng* Apr 26-89 
Falls of Inversnaid str., inset Eng ' Nov 23-88 
FORST Bismarck str., insets Eng • Apr 1, 22-92 
Governors, Churchill £'«^ Jan n Sc Am Sup Feb 22-90 
Grace Darling steam yacht 7'Ae Eng Mar 23, 23-88 
Indefatigable, trip expan. Cassier's • Oct -92 
Ivv str.. trip-expan. R df Eng • Mar -90 
Kaiser Wllhelm II str., insets Eng* Aug 1. IB-90 
LADvTorfrida steam yacht, trip-expan., insel£w^* May10-S9 
La Flandre, Belgian Roy. Mail paddle str. TAe Eng ■ Apr,*) 



-89 





MARINE ENGINES-OS. BATTLESHIPS 



Marine Engines, LoRHof the l£lcs,oscil~,iaseT £"«? "Juh-l»-03 
LVNX str.. Gttat Western R^ inset Jing • June 13-90 
Maine, U. S. cniiser, trip^xpan. E^g • Feb I0-«« V? &• Eng 

' July The Eng' Apr 25-»0 
Meteor sir., trip-expan.. performuice. com. nport. Kenoedy 
Eng' May 10, Inset ■ Sep 13, triab, iiuets, do. (foil} /us/ At E 
• May -SO 
MiXHO str., inset TAr Eng • Aug 21 -91 
MiRA steam yacht Eng • Mar 18-»2 
MoDjeSKA twin screw str.. inset Eng • Oct *S9 
Moselle steamboat, compound. ISW TAr Emg • Dec ao-90 
Naiad, English cruiser /i &• Emg • Feb -»S JnJustries 
New York, cruiser, inset Eng •. May i(-02 
Nile pass. str.. paddle, trip-eicpao. Tke Emg' Feb 13-©1 
Ophir str.. Orient liner, insets Eng* Now «, 20. 27-91 
Paris str., compound side-wheel fi b* Eng' May -89 The Eng 
Puritan, Fall River line Eng * Jan lil. 23-91 
Queen's Is., and ship-building works TMe Eng Aug 17~S8 
Re Umberla 2O,O0U h.p. compound, llal. iwin-screw war str. 

Tke Eng July 6-88 
Salamander, Aurora Tlu Eng July 27, 27-88 
Scot str.. twin-screw. So. Africa Roy. -Mail, inset Eng * July 

3, 10, Union S. S. Co., inset Tie Eng' iuiy 10-91 
Shafts, crank and screw, of the mercantile marine. Manuel 

iV ^m Sup ' Sep 28-89 
SiNOPE, Russian ironclad, inset Eng ' July IS-OO 
SiRJO, Orione and Persio trip-eipan. /{ &* Eng ' June Sieam- 

ihip, Tke Eng • Apr 10, diags., inset • May 29-91 
Trials, Inst. M. E- com. report Eng May 10-89; Kennedy. 
May 9, 9. 16 " 23-90, report • May S, 8: experimenlal. 
Walker eng. lab.. Liverpool, Hele-Shaw. Aug 7. discuss., in- 
sets Insl .if E • July The Eng • Sep 4-91 ; Ville dc 
Douvres, com. report. Kennedy, insets (fullj /nil M E • May 
Eng' May 13, 2«: three cruisers, Liversidge ■ 20-92; sir. 
Fusi Yama, Kennedy report The Eng May 2, ft, Colchester, 
Tartar, com. report, insets (full) Inst M E • .May -90 ; str. 
lona, Kennedy, insets (full) • Apr -91 ; com. report (full) 
May -92: test at sea ^ Gai' June U; tests in actual ser- 
vice, com. repon. Dec 8-89 Inst M E 
U- S. battleships A" &*£«£ • Sep: cruiser \o, B. surface con- 
deoKTS Tke Eng • Sep 25. trip-eipan., inset " Oct 2-»I 
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Marine Engines, Valve gear, Morion's Sc Am Sufi * Sep 8-«8 ' 
Vauban str., Irip-expan. TAe Eitg • June 13-00 
Violet sir. irip-expan,, Lond. & No. W. R.. inset The Eng* 

Aprn, n» May 1-91 
Wai str., inset Eng • Aug 21-»1 
Warrior str., trunk engines The Eng' May 4, 4-88 
Zakia, steam yacht, Irip-expan. The Eng * Mar 25-Oli 
Hun steady platform, Tower's St Am Sufi • Jan 10-91 Tie 

Eng* Apr 10-89. See also Mauine range-finder 
Locomotive, Huet's ocean ..9c .•?«.?«;*• June 21-90; Midland 

R. works, Derby The Eng Aug 10-88 
Messaoeries Maritimes. report £'«^ June 20-88, ed. July 19- 

89, July 1S-90 
Range and position finder, Fiske's El Eng • Oct 1 E! Rn' 
l-ond • Feb 21 " Apr 11-90, direct reading • Jan 2-91 El 
IVld • Feb 8, position indicator • Mar 8-l»0, elec. F InsI • 
Oct -93 Etig. Sc Am Sufi • June (I ; ap., taking distances a 
sea • Mar U; Anderson's EI U'ld* Aug 22-91 
Routes, steam lanes across the Atlantic, Barroll R &' Eng * Oct 

-90 
Sheeks, 80-ton hydr., West Hartlepool Eng* Mar 36-02. Se« 

also Shears 
Signals, sound signals at sea, A, Johnson Pofi Sci May; typei 

of Se Am Sufi ■ Oct 6-88 
Sl'EEDS, Admiralty coefls. formulas, Mansel The Eng Maj SO-90 
Steering gear, Harficld's compensating The Eng • Dec 25-01 
Water evaporators, Quiggin's The Eng • Oct 10-90 
Mariner's compass Locoin Nov -91. See also Compass 
Alarltime, Wash, conference, Colorab. Eng* Mar 28, Apr 4--90 
Market, Buenos Ayres produce The Eng * June 5-91 
Markliain, Charles Inst C E v Qo -89 
Marley, John /us/ C £ v 105 -91 
Mars, Ball LilteWs Oct 22-02 Fortnightly Rev. See aJso As- 

TRON., Mars 
Martin, Henry R. H. /ml C £ v 91 -88 
Mascart, E. E. N., por. El Wld* Sep 28-89 
Masonry, construction, cost in detail E -AVicj Dec 8-88 ; indica- 
tor for detecting movements in, Abbott ■ Dec lB-91 ; con- 
struction, Baker, bk. review R &• Eng Nov -89. See also 
Brick; Cements, compressive strength and settlement of 
masonry 



I 




MASS -MEAD 

Mass, aod motion, Molt Sc A"j Sufi Mar 15-90; and wt., n, 

Greenhall, cor. TAe Eng May 3. Lousley, cor. 10-89 
Massachusetts, sewage disposal, Stearns Am C E v \% -88 \ 

constitution, who made, Atkinson Tick Q Dec -88 

Uass. Inst, of Tech., eog. laboratories, notes on, Lanza Inst C E 

^^■^ * v91 -88; eng. building, Lanza, inset, bydr. lab., Swain. 

^^^k heating and ventil., Woodbridge • Soc Arts Mass -90 ; be- 

^^^B ginning, .Munroe Tech QMay-88i commemorative addresses, 

^^1^ Lowell, Aug: hydr. lab., Swain. .Aug; changes, Walker, Nov 

-90; English admission exam., Carpenter, July -91 ; triple 

engine tests, Peabody, Miller ■ Oct -92. See also Schools 

Materials, o£ Construction, the Testing of, Unwtn, bk., 1-ongman's, 

I Lond. '88 ; Compression Resistance of Freestone, Brick i'iers. 

^^H Hydr. Cements, Mortars and Concretes, bk., Wiley, N. Y. '88 

^^H F Inst Sep -88 ; strength, stresses det. by method of least 

^^^f work. Cain, inset Am C E ' v ii; strain in metals, permanent 

1 effects, Thurston, discuss., insets • v 24 -91 ; testing, uniform 

methods, com. report • v 26 -93 

<4 «(.I/£' standard tests, appendix to report 'v 11,11 -JM); test- 
ing, autographic recordingap.,Cray 'vis -93; of construction, 
inspection of in U. S., Clapp and A. E. Hunt Am Afiii " v 10 
91 E &• A/in Feb 21, 28-91 ; atomic vol. and tensile strength, 
I Fessenden El {Vld * Aug 22 ; strength and testing, Kirkaldy, 

^^B bk. review Eng May 1^ E &• Min Aug 1&-91 
^^^H E News strains in, Percy ■ Sep 8-88 ; standard testing meth- 
^^^H odsfor, MarT, Aug 22; the Kirkaldy testing -system. A. E. Hunt, 
^^H Sep 1»-91 : inspection of structural. U. S. E Rec June 0-91 ; 
^^H testing, Paris lab,, Andra, abs. Inst C £ v 103 -91 Genie Cifil 
^^H V n -00 ; elastic limit Locom Sep -91 ; testing, time tests 
^^^P Graham The Ens Feb 7-90. See also Strains, measure- 
^^^ ment; Testing machines and names of materials 

Mathematics, beginnings of. Richards Sc Am Sufi Oct IS 

-90 
Matter, radiant, Crookes Eng Jan 2.'!-91 ; molecular structure 

oL Anderson Sc Am Sufi Nov 16, 23-80 
Maxwell, William H, InU CEvm -88 
Mayer, Robert J. Von Eng Dec 16-92 
McAlpine. William J. (full) Am C E v 2{l -92, por. E Sf Afi-i • 

Mar 15, por. .S".VfK-j"MarS/wj/C£"vI00-9O 
McConnochie. John /iisi C £" v 07 -89 
Mead, Edwin H., por. E &• Min • Dec ii-90 




1 



MEASURE - MERIDIAN 



Measure, foot, old Japanese, Lyman f AVacJ" July 18-91. See 
also Weights and measures 

Measuring, new planJmeler, H. Shaw E News * Oct 13-88< 
-See also Instruments; Surveying, etc, 

MeasurcmeiitH, refinements of mod., Brashear (full) 5; ^m SmP 
Apr5-90 

Meat ' preservaline,' Teme F frtH Nov Sc Am Sufi Nov 7-01 

Mechanical engineering, mechanics of eng., Weisbach, bk. review 
E fr' Afi« Jan 31-lH ; mechan. pr<^., Price E/rts/ Oct -80. 
See Engineering mechanical 

Mechanical Movements, The Engineer's Skelch-book of, Barber, 
bk., Span, Lond. '6l», review n E Ef Min Apr 11-91 
Power, ' overhauling ' of a, Webb Am M E v if\ -89 
Science, Anderson, addr. Eng Sep 20, 27-80, Noble, addr. Sep 

12, 1B-90 
Stokers, Roney ^w M E ' \\2 -91 E ^ Min • Ai^ 29-01, 
(full) R Gas • Aug 29. (full) Sc Am Sup • Sep 27-90, (full) St 
R J July -91 ; machine stoking, Spencer, discuss., insets Insl 
CiT'vlO'l-Ol rA(r£"«^Jan30-91 ; mechan.stoking, Whit- 
ham (full) Pwr " July -91 ; aut., Nunnery colliery, Sheffield 
The Eng " Oct 24-90 ; Conveyor " Sep 4 ; stoking and boiler 
house econ.. Little, cor. Uct 0-91. See also Boilers, stokers 
i, elec. and E Sf Min Aug 9 The Eng July 4-90 ; Green- 



hill, c 



■- Feb 22-80 



HcchaillC8, illustrations, Preston Eng Mar 11 
supremacy in, C. Sellers E Mag " Dec -91 
Am., boasters?, Hagerty, Dec -93 ; lessons 



-02 ; applied. Am. 

, pors. ■ Jan- Mar: 
Piur files Jan -91 



Meigs, Josiah and the U. S. Meteorological Bureau E ,\iti 
14-90 

, Meigs, Montgomery C. E Rtc Jan 0-O2 

L Memory, Huschfelder Sc Am Sufi June 13-91 

I Men, average, wt. of crowds, n E Kec Dec 24-92 

I Mensuration, trapezoidal section, method of finding depth of 
I half area, Michel E News • May 24, 31-0O 

■ Mercury, electrolytic method of separating from copper. Smith- 
I Frankel E Itist June -89 ; Zaitsheff mine and works, Russia. 

I Auerbach, abs. Inst C Ev'M -08 

I Mercury column, open, for high pressures. Bird Am M E*\\\ 
I -»0 ; columns, Calkins Cassirr's • Mar -92 

ft Meridian, determination of a, Marcy E Xevis • July 18-0] 



MERRILL.- METALLURGY 



337 



•iC Ev 



!, U. S. Eng'r Corps E Rec 



Merrill, Williiim E. Am 
Dec lB-91 

Messageri«!t Maritimes rep. Eng June 20-88, ed. July iO-8», 
July 18-90 

Metal cutting tools. See Tools, cast iron 

Metallic, sulphides precip. by nat. gas, Kemp E &• Min Dec 13 
-90; carbonyls, Mond r/(,f i'flf June 10-93 

Metals, strain in. permanent etfects, Thurston, discuss., insets 
Ant C E "¥24 -91 ; wear of as influenced by chem. and physi- 
cal properties, Dudley Am Min v 18 -91 ; tin and the tariff, 
Fletcher Boston Travelltr Oct 3-S8; Bull's pat. Tht Eng 
May 25-88 £"«f July 26-89 ; prices, diag., 18B2 fluctuations, 
Dec 30-93 ; produc, Prussia '87 E fr- ^f^n Sep 8-88 ; elec- 

ttrolytic sep., relining. Gore, Mar l((-89 ; produc. '8ii, Jan 4.-90 
E Newx metal interests in '89, stats,, ed. Jan 25-90 ; bear- 
iDg. alloys, Dudley, Mar 20 F lust Feb, Mar -92; the 
Simonds rolling machine " July, com. report • Nov ; coating, 
Ajai M. Co.'s proc, com. report, July; influence of aluminurn 
on cast iron, Keep, Maberyand Voice, Sep -88 ; chilling, effect 
of on impact resist, Andrews rtist C £ v 103 -91 ; aluminum 

Ibronie, Throop Lehigh ^'k^/ Oct -88; wear of, Dudley (full) 
R If Ettg Nov -90 ; fluid metal rolling, Bessemer » Dec -91 
R Gas wear of, Dudley. Penn R. (full) Oct 10-9O ; effect of 
temp, on strength, Hibbard • May 6, 30-92; fluid, rolling, 
Bessemer Sc Am Sup " Nov 7-91 ; at high temps., Roberts- 
Austen ■ June 1 1-92 ; aluminum and alloys The Etig Oct 5- 
88 ; magnolia, for machine bearings, R. H. Smith report* Dec 
20-89. See also Alloys and names of metals, as Aluminum, 
Copper, Irok, Steel, Tin; Metallurgy; Sphlter: Svlva- 
MTE mine ; Testino machines — metals, etc. 
Metal-work, artistic, Japan, Mezger E S^ Min Nov 1, 8-90 
Metallurgy, Elements of, Phillips, bk.. Griffin, Lond. '88 The Eng 
Nov 9-88 ; ferric sulphate reduction, C. Jones Am Min • v 17 
-89 and p 757; aci. prog, in west, Pearce, Pres. addr. v 18; 
tellurides working, proposed method, F. C. Smith • v 18 -OO 

Am Mill of iron and steel, Brit, contribs. to, Kitson (Bess, in- 
vention) V 18, German prog, since 1871' and basic procs., insets, 
Wedding (full) • v 19: and dept. of economic geol. in U. S. 
Nat. museum, DeWey, v 10 -91 ; puddle and re-heating slags, 
util. for paint-slock, Sahlin ■ v 20 ; metals precip. from hyposul. 
phite sol., sulphides refining, Stetefeldt, v 20, 20-93 




^ 



83H METALLURGY - MICRO-ORGANISMS 

Hetallui^y 

Ettg barrel chlorination, Thies proc Egleston, Aug I ; furna- 
ces at Freiberg • tii-OO ; study of, Roberts- Auslen. bit review. 
Mar 13-01 ; chloridizing roasting and lixiviation, Yedras mine, 
Mex,. Rockwell i"**^/* Feb 4. 11. Mar 3-24-88; sci. pn^. 
in west, I'earce, Sep 21, 28-80 ; matte smelting, Lang, Aug 3- 
0«i theory and practice, Roberts- A listen, Oct 17-31. (full) Sc 
Am Sup Oct 10, n ; parting bullion, Gutikow E fr" Min Feb 
IfS 01 • May 7 ; chem. of Gossan. Emmens. Dec IT; Russell 
proc, Lamb, 17-OSi 

/■■ Inst imp. method of det. small per cents of silver and gold 
In bnic mcials. Whitehead, June -02; manganese applic. lo, 
Hadfield, discuss,, insets (very fuUl Inst C E • v l>3 -88 Tht 
ling Mai 10-88; cupriferous pyrites in Huelva disi., Launjr. 
all*, lull CE V 101 -OO An Mints v 16 -89 ; Priibram smell- 
Inn works, Zdrahal, abs. Inst C £: v 101 -00 Berg //ut Jakr 
OO 

Iml M H el«c.. Geipel, Feb -88 ; Smith Sc Am Sufi Feb 
II 88; lead, sil. and gold assaying notes, F. Clark TetJi Q 
Kch 88. See also F^xhius., Paris, metallurgy; GOLD ores; 
Imiin, phiw. in; Ikon and steel ores; Lead; Slags; Tin ores 
diiil iimlri names of metals and minerals 

MdttittritlouiciU. Koyal Soc. exhib. Eng • Mar 28 " Apr 4 
00 

|l|tiNHmtlutry< Am, contnbs, to W. Davis F Iml Feb, Mar -88 ; 
inintvilia- to, «torms, Talham, June -89; observ.. Mt Ven 
Imu« iV. Am Sup* Feb 4-88. See also Air; Stohms; Tor- 
■.AliDfui Wkuiikh: Wi\u.etc. 

Ml>lrlt< «v«tviu.t^twnhlll 7'it<£'«f Feb 3-88. See also Weights 
Mv\ mil .mi to* 

Mdtliut, Mevvallcy drainage. Chism fS* ^/i« ■ Dec 8-22-88; 
iiiiya inliwi, Ui'C M Ol ; people and prospects, ed. E News 
Vv\\ II, the IIixhU in. ed. July 7; City of Mex.. new and old, 
imiiiliiK n( «)» In • Hce S-88, drainage • Apr 5, 12-90 

Mit><'r, t-hrUtlBn H. /m4r C £ v 99 -88 

Mli'il. I'. S. Indus.. Ccu. repon El Wld May 23, OiUds E ** Min 
Mav IQ-Ot : mining « No. Car.. Phillips, Apr. 21, 29. May C 
lt>, June 3 ts .SV Am Smf July lt-£S-88 

nicliii<>lls,Otho E. /'/■«/ JutK -SO 

Mlont-or^aisflu ofair and water. Frankland .SV Am Sufi Sep 15 
88, relatioa to chem. change. June 9-92 



1 88. t 



MICROPHONE - MILLING-CUTTERS 



Microphone, evolution of, Tanner ElH'ld' Dec 13-90 ; eitpts. 

on Blake contact. Patterson Tech Q • Feb -88 ; cur. strength, 

Sabine, Feb ; curs., Cross " Feb -80 ; transmitter, extent of 

the excursion of electrodes of, Cross, Aug -1>0. Sec also 

Telephone, microphone 
Allcruscope's conirib. to earth's hist., Ronney .SV Am Sufi July 

23-93 
Microscopical, Royal Soc, Dallinger, Pres. addr, Sc Am Sufi 

Apr 28-88 
Middles borough. Ky. Eng Aug 15, Boyd E Sr- Min • Feb 8- 

90 • Feb 5-»l ? • Feb 13, ■27-»2 
Miers, John W. Insl C Ev 101) -02 
Millar, William Jns( C £ v 1>I -88 
Miller. Daniel Insl C E v ^6 -8» 
Military, eng., U. S. Telegraph corps El Eng ■ Aug 19-91 ; 

coast defence, Fiske's position finder " Nov 12-90 Etig • 

iNov 27-91 ; countermining of Belfast Lough " Sep 2, H 
-93 ; electricity in sea-coast defence, Zalinski El Rev Oct 
27, Dec 1-88; commun. in the field and torpedo warfare. 
Index of pubs,. Fischer-Tnienfeld, bk. n El it'/d Apr 27 



R &• Eng science, Califi, bk. n Feb -89, submar. mine 
and lorpedo in harbor defence, do. ' Dec -90 • Jan-June; 
coast defence. Little • Nov -91; sea-coast batteries, Califf, 
Apr, May -93; cavalry on the battlf field, Liddell St: Am 
Sup Sep 22-88: signaling (full) • Dec 20, 27-90; mil. 
engineer, King, Feb Iti ; telephony, single wire non-insulaled 
• Nov 12-93; the kriegsspiel in Am., Livermore Soc Arts 
i-work of Royal Artil. barracks, Aden The 
>. See also Bulldings, portable; Fortifica- 
GuNNERV and armor; Navies; Torpedo- 



12-89; supply and 



Afass -»0 ! 
Eng* Mar 1- 
TiONS; Gun 

MUk, separator, Hansen's Sc Am Sup • Jar 

pub, health, Sedgwick Tech Q Dec -91 
Mill, the Sturtevant grinding T/ie Eng • Feb 22-89 
MilllnfT, Flour manuf.. Kick, bk., Crosby, Lockwood, Lond. '88; 

mod , Little Tke Eng Jan C, Mar ii-88 ; exhib. " Aug 5-lS- 

93. See also Flour mills 
Millinpcutlers, Addy Eng Nov 7 ■ Dec 6, insets Inst ME* Oct 

-90; speed and feed £"n^ Oct 2-91 ; tools, Lister" Jan 1-93 

The Eng' Mar 22-89 




J 
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MILLING MACHINE - MINERALS 



MiUtng r 



e as substitute for the planer, Grant Am Af E t 
- Jan «, abE. Inst C £" v 91 -88 Am Mackinitt \ 
Aug 37-87 ; heavy universal, Pedrick & Ayer E. AVa'j • Dec 1 
r(-»0 ; and cutters The Eng • Mar 22-89 
Mllla, steam heating of, Worthen, inset Am C E ' v 24 -91 ; lut ] 
of compound engines for manuf. purposes, Main Am .\f E » 
10 -89 ; construction, Woodbury Casticr's • Nov • Dec -91 ; 
new, U.S. n Jan; aut. sprinklers, Woodbury (full) • Feb • j 
Mar -92 ; electricity in mill work, Hussey El Jitv " May 9 
El U-'/dd-ftl 

i'np engines, Thwaite, July 13,20-88; designing and con- ' 
siruction, Templeton's, Glasgow, collapse, report, Feb 14-90 ; 
slow-burning construction E &• Afi'n • Apr -4-91 ; construct 
details, Hutchinson, inset (full) E A'ewf • Nov 10-93; and " 
mill eng., Sawyer E Rcc Dec 7-21-89, discuss. Jan 4-26, Feb I 
16, Mar 15, 22, Woodbury. June 21, one story ■ Aug 2, floore | 
strength, Woodbury, Oct \%-Wi J Assoc E Socs ; buildings, 
ironconstruct.iT^Ci- "June 4, 11, Oct 20-92; evolution of the ' 
mod., Woodbury ,SV Am Sup May 20. June 2-88 ; elec. driv^ I 
ing (full) The Eng Nov 25-92 
Mills, Clark, Vivarttas /f &- £"«f July -89 
Mills, William InU C E\ 108 -93 

Mlmeograpli duplicating ap., com. report F Inst May -89 
MineralH, of Ontario, Merritt Am Afin v 17 -89, wurtiilite from | 
cnt and value, Cowlaro E &* AftH I 
Proctor, 7-88; stats, of '91, ed. j 
1-93; names of, origin, Endlich, n Sc Am Sup ' 
colors of, Oct I1-90; gahnite or zinc-spinel, 
Newbury, Mass., Crosby Tech Q 
Montana: Nova Scotia; Talc, etc. 



Uintah r 

Jan 7; 



Rowe. Mas: 
May -88. 



Alaska 
-91 



Cen, report, Pelroff E Sr" Afin Mar 



[ 




i, Minchin E &* Mitt Aug 10-90 
i, Gibson E fr" Alin Jan 18-90 
British colonies mineral riches Eng Oct 17-90 
Canada, produc. "87 E &• Afin Mar 10, Apr 14, resources, June I 
9-88, produc. 'm. .May 18-89, '8H. May 3-90, resources, Ju j 
3, produc. 'IK), table. May 9, 9-91, 'IJl, Jan 2-92 
German statistics E &- Afin May 31-90 
Granite Ml Co. report E &• Min • Nov 23-89 
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Minerals. Great Britain, and metal produc. E &' Miii Sep 2(i- 
88, produc. 'fli, Jan 2, stals. Apr fl, Aug 13-92 
Italy production '80 E &* Afin July 11-91 
New Mexico stats., report E &* /I/»« Nov 2B-90 
New So. Wales eitports, a E &• Min May a4-J>0. See also 

MiNS., Victoria 
Nova Scoiia produc. "89 and 'iKi E &• Af/'n June 20-91 
Spain and Cuba 'm E &- Min Jan 14-88 
U.viTED States, Mineral Resources of, Day, bk.. Wash., Gov't. 
Printing office ; slats. '90, table E Mag May -93 ; products, 
1882 -rnESf Min Jan 7, "87 (full) July 38-88 ; Jan 12. table 
Feb 2, "88 June 15-89 : 18S2 - 87, Jan 4-90, Jan a, market '00, 
10; barytes produc, Parker, Cen. bull, Sep 12-91 ; produc. "91 
and imports and exports, Jan 2, 2-92 ; R Sf Eng July -89 ; 
■88, table R Gas June 21-89 ; stats. '91, Jan I.'i-93 ; resources 
■87 JiV Am Sup Aug 26-88 
Vermont production '90 jET &* Min Dec 12-91 
Victoria, New So. Wales, min. riches of Eng Dec li-90 
Wax. history E &• Min July 11-89 
Hiner'tt inch of water in U. S. E News Dec 0-90 ; the Thome- 
burry safely lamp Eng • Nov 15-89; safety lamps, notes. 
Hughes E &- Min • Mar :.'8-91. See also Safety lamps 
Alines and mining eng. Am Min water supply system for hydr, 
Pearsall, wire rope haulage applic. to, Roberts, system In large 
bodies of soft ores, Rothwell ■ v 16, lM-88 ; indus. in relation 
to forrestry, Fernow, cultivation of mushrooms In abandoned 
at Akron, N. Y.. Warren, v 17. 17-89 

fwf industries, Paris exhib. Oct 11, Nov 29-89. Jan 24-90 ; 
prog, of art of, Foster, Feb 13.27, Mar 20; settlement sanita- 
tion, Mault, Aug U-91 ; investments. Wins E Mag Sep -91 ; 
Am. in '91, do. Feb ; schools. Cranson, June -92 
^^_ E &* ilfiit profits, U. S., markets, Am. and Lond. and stocks 
^V prices, Jan 7-88, Jan 12-89 and files; llrit. stock market, teb 
^^^ 4; systems in large bodies of soft ore, Rothwell ■ Mar 10; 
Drucnlummon veins report, Clayton, Aug 4, 11 ; Manual for 'SS. 
Skinner, Lond., bk. Sep S ; promoting in Lond. Oct 20-88 

E &* Min how floated in Lond. (finances). La Trinidad. Jan 
26-89 ; stocks in '80, tables, Jan 4; is close sizing before jigging 
advantageous, Munroe, Mar 29-00 ; profits, Jan 24; Potsdam 
brown ores in Va,, Pechin, Sep 19-91 ; U. S., review various 
states, stocks fluctuations '91, Jan 2. '^ ; faulting in veins, lim- 






s pors. * Dec 3 j 
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Mines and mining 

mona, May 21, Church, cor. June 11. 18; cei 
-92 ; eng., Culley E Nevis " Mar 10-88 

Inst C£" appliances in Westphalia, Malliet, v 02-88 ;bibIiog. ' 
of Sch of Mines Q -88 ; prog, in art of, Kosier (full) Sc Am I 
Sup June G-91 ; summer school of, topog., geol. and geodesy, I 
Richards, Clark Soc Arls Mass -89 ; one month's work o 
plane-tables, Richards, map, inset Tech Q • Apr -91 ; 
rents and min, royalties, Percy 7'iie£'«^ Mar 111-88; machinery, ' 
T. Brown, Aug 28-91 ; and metallurgy, Chic, exhib. • July 1 
-92. See also Asbestos ; Barvtes and umber; Blasting; 
Canada, Quebec, etc; Coal; Explosives; Magnetite; 
Peru; Port Henry; Silver mining; TUNNELING; Winding 
engines, etc. 

Accidents The Eug Mar 30-88 E ^ Min May 26-92; and'i 
prevention, Abel. bk. review. Dec 7-89, do. Inst C Es 00-87, 
discuss, (full) 01-88 
Argentine Repub. mines, Hausmann E S^ Min Feb 2-89 
Arizona's new bonanza. Storms E &- J/ih • Aug fl-90 
Arkansas mines, Branner E Sr- Miu Oct 2ft-88 
Aspen mt. ores. Col., Brunlon, map (full) E &• Min • July 14, 
L'l-SS ; Co's elec. plant. Holt, Jan 23 Am Min • v 20 -92 1 
notes on geol. and mines of Pitkin Cty., Henrich (full) • v 17 
-89 
AtisTRALCA, Stats '89 E ^ Min Sep 13-90; and metallur. out- 
put 'SI. Oct 1-92; and metallur., Gordon reports, aba. Imt 
C £ V 01) -»0 
Bohemia mines, Meier E 6f Mia " June 11-25 ; and mills, Pri- 

brara. do. July 2-10-92 

Bolivia, Huanchaca Co. Eng • Mar 21 Sc Am Sup • May S 

-90 

. British, Hunt, bk., Crosby, Lond. '87 The Eng Feb 24-88 

Broken Hill Prop. Co. mine report E &* Min ■ Oct 5-89 

Butte, Mont, mining Indus. '90 £■ &* Min Jan 10-91 

Cage safety catch, Duostan's, a E df Min • Jan 10-89 

Car, dumping cradles, aul., Munroe E &• Min " Aug 24 Am 

Min " V n -89 ; car wheels friction tests. Norris • v 18 -90%.. 

car wheels. Susque, Coal Co. E dr- Min • June 14-90 

Catorce dist. mining, Chism E fr* Min ■ Oct 19, Nov 2,30 

-89 
China, prog., notes, Ellark Am Min ' v 19 -91 



Alines, Claisi, rights o£ owner or possessor of lode. Noble (lull) 
Am MiH * V IS-OO 
COMPAKIES, promoting in Lond. E &• Afin Oct 20-8S ; how 
floated in Lond, (enances), La Trinidad, Jan 20-89; trustee 
promoters' obligations, Dunderberg case, Nov l-OO 
COMSTOCK lode discov., DeQuilk E Sr" A/in Dec 5. lS-91 
Creede, Col. camp, Wins, insets E Mag* June -93 
Electric, motor in mining, Mansfield Am Min v 18 -88 ; power 
transmission, Spaulding, insets (full) • v 10 -JJl Et Eng Oct 8 
ElRfv • Oct 11-90 E Mag • June, Van Depoele, Doe (full) 
Sc Am Sup " Jan 3-91 ; locoms. in German mines, Eilers Am 
Min • V 20 ; at Aspen, Col. Co., Holt • v 21) -92 E *- Min 
Jan 23; electric, relation to mining, Scott A"/ i^iM' Lond ]Aa 15, 
Apr 15, 22-92; elec. tra'nsmiss. for, Leonard, May 29 Ei Eng 
May 13 ElJiev • May 23 El Wld May 10-91; Mtchales 
machine ^Z ./i-rt- • Mar20£; Wld* Mar 31^-90 

El Wld Sprague system ap. ■ Jan 4; distrib. over extended 
areas, Snell 'Mar 15; prog,. Haiel tine • Sep 20-9O; elec. 
work in mines, Snell, Sep 12; electricity in mining, coal cutting 
machine, Nov 28 • Dec 5-26-91 ; ventil. Jan 2 ■ Mar 12; limi- 
tations of elec. power in, Hale, (full) Apr " 23, n May 14, 
Sperry (full) ■ June 25 ; transmiss,, mines of Faria Eng • Oct 
1, 1\ elec. power in, Hale E Mag* Sep -92 

E Sf Min use of electricity In, Chalon, Oct 5-89 j applies., 
Hewitt ' Feb 22; distrib. of energy in, Snell, Mar 29; electricity 
in, report, Oct 18-90; electricity vs. compressed air in relative 
effic, Lloyd, Oct 2B-92 ; power (cost), Leonard £ /fee May 30; 
machinery, Atkinson, discuss,, insets (full) Ins/ C E * v 104- 
91 ; elec, mining. Brain Sc Am Sup • Dec 8-8S ; mine locom. 
• Mar m-89 Induilriei 
German statistics, n E Sr- Min May 4-89 
Haile mine, So. Car., geol. of. Thies, .Mezger Am Min • v 19 

91 
Hoisting, Koepe system of shaft winding, Harden Am Min vIT 
-89; tandem water tanks for flooded slopes, Bowdcn • v 20- 
92 ; pneu. vs. cable, Wheeler E &■ Min • Oct 18-90 
HoMESTAKE mining Co, report E &• Mill Oct 12-89 
Honduras mining. Thatcher Am Min ■ v 20 -92 
Lake Superior copper mines, Hinsdale E New! Oct 25-90 
La Plata del Libano mines, Dept. of Tolima, Columb. Repub., 
So. Am., Pierce Am Min ■ v 16 -88 




MINES. LAW -RUSSIA 



Law. miaing, ihe N. Y.. Raymond Am Af in v 16 SStV.S^M 
end lines and side lines, do. (full) ■ v 17 -89 ; an end line cast I 



right under 



n 16, Feb 2; bill. Aug 1 

imon law, ed. July 4; F< 

r. Nov 14-91 ; V. S.. Raymond, Jai 



; Quebec. May S{| 
1, cd. Oct lU, Hat 
; Mar 26, Apr^ 



9, So. Car. phosphate 
LocouoTiVE, Thom-Hous. mining, Erie coll. Ei H'ld • Jan 4- 

90 ; in German mines. Eilers A « .\fin • v 20 -92 
LONGDALC Iron Co., \'a. mines, working and surveying methods, 

Johnson E ,\>u/s • June 13-91 
Low Moor, V'a., mining in soft ores, Hungerford Am Mtn * v 

-89 E S- ^fiH • Oct lS-88 
LuDiNGTO.s, Iron Mt., Mich., distrib. of phosphorus in, Browit6;.1 

Am Mia 
Maps, strata-maps, method of cooslructing, stratification or bed- 
ding, Ives Am XftH 
Mexominee Range, Micb., methods of mining in. Fulton Am 

Min • V 18 -88 
MOULTON Hill mine, Quebec gravity plane, Falding E Sf Mm 

Jan 31-91 
Movable platform for inclined planes in mines, Ruidant, abs. 

Imi C £ V 94 -88 
Nassau, mines on the Lahn, Germany, Meier E fr* Atit Oct M 

-92 
New Zealand mines, bk. review fw^Jan 20-88 
Nova Scotia industry 1)1, n E Sf Min Oct 22-92 
Ontario mine. Park City, Utah. hist.. Almy Am Min 



mine. Port .\nhur, Ont.. Kirkland E 6^ Min Apr 
& R. Co., Ramsay, insets 
mom. method. Ruttman E A, 

89 -90 • Zfit Berg Hut 



PORCUPI 

'89 

Pratt mines, Tenn. Coat. I; 

Min • V 19 -91 
Prospecting in soft ground, econoj 

July 6-89 
Prussian mines *S8, abs. Inst C E 



ds, 

I 

-1 

bs. 

I 
\ 



Pump, mine Cassier's ■ June -92 

RosARio mine. San Juancito. Honduras, C. A., notes, Leggetl 

Am Min • v 17 -89 
Russia, mining '87, Kulibin, abs. Inst C £" v 102 -90; 
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Mines, Shaft sinking, through wet gravel and quicksand, Norway. 
Mich., Kelly Am Min • v 21) -92 E News * Aug % E £f Min 

• Nov 14 E Rec • Aug 8-91 ; by I'oetsch-.Sooysmith freezing 
proc. E fr* Afin • Jan 18; through quicksand, Haase's system 

• June 21; Kind-Chaudron's methods • 23; freezing proc, 
Moran (tull) R Gas * May Ifi Sch of Mines Q Apr -90 

SHOT-firing in mines, theory, Chalon E News • Jan 14-88 
Staunton No. e mine, a well ventilated, Siockett Sc Am Sup • 

Nov 10-88 
Submarine mining, Bucknill En^ Jan 5 • 20, 27 • Feb 10, 24 • 
Mar 8, 23 "May II ' June 1, 15, 29, July 13, Aug 17 • Oct 5 • 
Nov 23-88 
Tasco district. Guerrero. Mex., Chism E *- .!/(« July 13, 20-89 
Telegraph, the old, Utah, Laraguino Am Afin v 10 -88 
TiLLV Foster mine, elec. ore-dre.ssing, McDowell E News Oct 4 

-90 
Ventilators, centrif. mine, expts., Norris (full) Am Afin • v 2(1 
-92 
Mining Engineers, Am. Inst., mission of, Potter, Pres. addr. Am 
Min V 17 -80, European trip '89, v 18 -90, pro. Eng May IS, 
25, June 8 • Aug 10, 17 • Nov 30 • Dec 7, 14-88, May 3, 31 • 
June 7-89, Mar 21, 28, Apr 18, Hewitt, Pres. addr. Oct 24, .11, 
Nov 7-90, Oct 9. 16, Nov 13-27-91, Mar 25 • Apr 8, 29-92 

E &• Min Boston pro. Feb 25. Mar 3. Oct tl-88, Mar 2, Oct 
5. 12-89, Feb 22, Mar I, Oct 4-25, Nov 1-90, June 13, Oct 10 
-91, Feb 20 • July 2, 9. Dec 24-92 E Xeu's Mar 3-88, Feb 
27, July 7, Oct 20-92 Ji: ^w 5«/ ■ Jan 2Q-89 The Eng Mar 
18,25, Nov 11-92 
Federated Inst, of Milting Eng'rs The Eng Sept lli-92 
Metallurgical, and, of three nations, N. Y. pro. E News Oct 
4-25, Nov 1-22-90 
Hint. See U.S. mint 

Mirror, Japanese magic F Inst "Jan, Apr -88 
MiSH. river and Giuseppe Beltrami Locom Mar-90. See Rivefis, 

Miss. 
Mitcliell, J. Y.. F Inst h^T -%% 
MolasseH distillation. Hutchinson Sc Am Sup Oct 10, Debremond, 

17-91 
Molding machine, Tahor Am M E'y 13 -92 
Monetary unification and universal bank scheme, Granier E &• 
Min ' May 17-90 ; money question. Mar 7-91 



yifin • May 11 
1 



240 MONITOR -MULLER 



t is. cor, TTie Eng Mar l-OO 
Montana, Rainbow lode. Buttr City. Blake, ^eol. of Butte. Em- 1 

mons. minerals assoc. in Gagnon vein, Butte City, Pearce Ami 

MiK V 16, 16-88 ; Flint Creek mining dtst., CoodaJe.v IS-OO; 

the treasure state, map. Ralph Harper's Af * Judc -92 
3Ioat»>ius. self-acting (fluid measuring ap.) Eng * Dec 12-00 
Montreal, harbor imps. E Xews • May 2-91 ; rapid Iransit sy»- ] 

tem proposed, Wicksteed. n • May 2iJ-93 
Montresor, Charles E. C. /nst C £" v 106 -91 
MoDument, the Columbus. Barcelona. Spain Se Am Sufi ■ Dec J 

I. 2ft r/le Eng Nov 23, 23-88 
Honumeatal (ounlain, Paris exhib. .S'^ Am Sup * Feb 16-89 
Moore, James M. Insf C E wai -92 
Moore, William /hsI C £" v i>T -89 
Mornnt, Ernest F. ItuI C i" v 06 -89 
Morant, John H. iHii C £" v 110 -92 
Mordey, W. M.,por. £/ )F/rf» Aug 8-91 
Moreland, Richard IhsI C E t Ifn -91 
Morland, Henry fnsl C E w \W -91 
Morocco, (min.) wealth of. Howarth E *• Miii .\pr I2-90 
Mortars. See Cements and mortars 
Morton, John n.AmCEx2Q -92 
Motion, graph, anal, of reclp., O. Smith Am .\f E • v 11 -90; J 

sensations of. .■\. Brown (full) Sc Am Sufi Oct 12-89. 

also Mass and motion 
Motors, Keely. T. C. Smith E .Vag Oct -91 ; without fuel and I 

second prin. of thermodynamics, Mehner E fust Aug -92 J * 

small, comparative working expenses, Korte, ahs. Ins/ C E v 

105 -91 ; small, es. of cost, gas and elec„ Davis S^ Am Sufi 

Jan 0-92 Am Gas Ltg/. See also Elec. — Gas motor? 
Moulding sand, mechan. treatment of, Bagshaw Eng * Feb 37 

-91 
Mountains, slide, notes on a. Curtis, discuss., insets Am C £ 

V 34 -91 ; (roots of ) our molten globe, Wallace LiluWs Dec J 

24-92; White Mts., hist. Locom Oct -91 ; highest peaks of-l 

No. Am. ScAm Sup Oct 11-90 
Mud in Persian and Eastern architecture. Simpson Sc Am Sup * \ 

July 30-92 
Muir, James Tmt C Ev^ -89 
Mulr, William TAe Eng Aug 24-88 
nuller. Max, por. Se Am Sup • Oct 22-92 



I* 
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I, CodrinEton report • Sep 

,ter supply for munic. pur- 

3rk) Sep 10; notes abroad, 

;, Jan 23; Uoslon, 30. St. 



Mummies, Cal., W. An.lerson Sc Am Sup Aug 25-88 
ftfunicipal eng., ownership of commercial monopolies, Foole El 
Re7' Mar El Eng Mar -89 ; lighting, Francisco, Aug 27 
El Reii Aug 30-90; ownership of industries, Foote, Jan 10- 
91 ; work in Nottingham, A, Brown Eng May 13, 27 ; munic. 
gov't,, evils of. Black E Mag Apr -93 

E News Pullman, 111. Mar 31; Vienna, cost of, n Apr 
14-88; monopolies, Jan 4; city refuse, econom. disposal, 
Foster, Mar 15; Liverpool, England, Oct 4 " 2o-l>0 ; refuse 
disposal in Am. July IS; Boulnois, Sep 12-91 ; house re- 
fuse disposal, Liverpool, England, Boulnois, June 2; st. clean- 
ing cost and methods of paying, Washburne report, Sep 29 
-02 

E Rec (Town) refuse desCructiot 
IR, 22. Oct 13, 20, Dec 22-88 : vii 
poses, Emery, July 4; (scope of w 
Bering, Sep 2U-91 ; St. Louis, Moi 
dept. report, Apr 23-92 

F last sts. and pavements, Haupt, Dec -89; Am., French 
opinions. Le Rood R &• Eng Nov -88 An I'onts ; city refuse 
and garbage disposal, Foster Sc Am Sup* Jan 23-92 Eng; 
munic. monopolies, Sinclair, state treatment of corp. property 
Scribner's Af Nov St R J Oct -91. See also Cities: 
Pavements; Roaiis; Seweks; Stkeets; W'ATER-works. 

Murloil, Frederick lust C £" v 90 -89 

Muscular fatigue, Morso's ergograph and ponometer Jt Ant Sup 

' Nov ir,-«0 
Mus^ave, Joseph /nst C £■ v 104 -91 
Musical instrums., construct, and capabilities, Hipkins (full) Sc 

Am Sup Sep 5-18, new keyed for just if 



Nailfi from tin-scrap, O. Smith Eng • Oct 11 Sc Am Sup 

Am Min "vn-SQ 
Nantes port £■«£■ July IB • 2fl -89 
Naphtha yacht Mignon, aluminum Eng' Sep 9-92 
Nasymth, James Eng May B Loiom June, meehan. 

Tht Eng • May 16, 23-90 
Natural gas. See Gas, natural 
Naval Annual '91, Brassey, bk. review Eng July 1 

July ]-»2, bk, review The Eng Apr 13-88 



b 
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NAVAL, ARCHITECTS -NAVIES 



Naval Architects, Inst, of, pro, Eng Mar S3, 30. July 27. Aug 3, 
10-88, Apr 12-20, May 3-89, Mar 28. Apr 4-18-90, Mar 20- i 
27.Apr3,10. July n, 31. Aug t-91, Apre-22-92 The Eng \ 
Mar23. 30, Aug 3-17-88, Apr 12. lP-89, Mar 28, Apr 4-90, 
Mar 20. 27. Apr 3 • Juty 24, 31-91, Apr 8-22-92 

Naval eng, Southamplon works Eng" Oct 17-90; U.S. prog. 
notes R 6r* Eng Feb, Mar. June. July; warfare, eng. in. ed- 
Nov -89 ; warfare, position of the torpedo in, Grenfell Thi 
Engy^vj \\ arrhitecture at Glasgow exhib. May 18. June 8, 
Ai^ 24, Sep 7, 21, Oct 12, Nov 16; naval forces of world, June 
I-SS; constructor corps, June If, Aug 14-91. See also 
Boats; MAHixceng; Navies: Ships: Stkamers; Torpedo 
boats, etc. 

Naval engineeis, ed. Eng June 17. training. July 8-92 ; instgnia 
of officer's rank Sc Am Sufi ■ May 3D-01 ; promotion (ques- 
tions), Tracy Sep 10-92 ; 7*/ Eng Dec 1», 26-90 ; pay, Jan 
SO; in mercantile marine. Feb 13. cor. 13, Mar6, Oct2; fortbe 
naval reserve. IS-Ol I 

Narfes (mar-ships). limits of the battle-ship, Kent Ciusier'j Nov | 
-91 ; dec- equip of mod., Hutchins • .^pr " July -»2; elec. 
work in. Bradford report E/ Re-.- • Dec 2S-89; elec. light 
plant management on warships, Jan 24-91 

Emg war^ips of the future. ,\lbini, Aug 24-88, armor of, 
Batnaby, Apr 12, machin. of. ed. Aug 9 ; coaling the navy, July 
19-A8; warships of woHd. Aug 22 : protection of ships, Bar- 
mJuj, Dec IS-OO ; building, future policy, Brassy, .Mar 90, 27 ; 
Annsttong builder' Ju)ySl-01 ; electricity in, Hamilton, May 
€; diNieB».of wanhips, Wilmot, July S; the Ward rxat * 15; 
rieetrkity in, Dcadnan, 9S^ Aug S-83 Imtl fi/ E | 

£ iViig ww^p bnildtiis ■ July ; annored. limit of. Wins, | 
Nov -ai ; new warships oC w«rid. n f .Vnt-i July 35; the ■ 
Skod. navy. ed. Sep 5 : «lec. ligfatJBg of. Hotcbins ■ Dec 5, 13- 
91 ; prapdSBC macUn. of laod. WeOs. insets fmji CE *w 
U -AS; buiMii«. new pracmntc W. H. WhHe, v H^ arawr 
for. Bamaby. discuss. (fnU)«v«S -89: mod^Magi R&- Emg 
Apr -Stt; fbraapi wuriu|iK, Ibt ' Nov -OO; war oMaitor 
Tcfrai vs:a~ Am Dec 1-88 

SeAm 5^ warships of fntwcffnlD* Nov S-S8; pnpeaine 
■u>cUa.O*»at(fnm* Apr«; ahcnativc desicBs "SO; amor 
fat. Bwnaby • JuncS; toa^of (ipO> Ontt ' Jtdy U; mrmor 
(ten taqftb * Ave ^ * Sep T. 
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Navies 

Dec 7-89; naval warfare, 1860-89, Clowes, Oct 18; the first 
monitor, n 25-90 ; Purdy's twin warship " Feb 21 ; navies of 
world, relative strength, n May 2 ; armor plating, France and 
Great Brii. ■ Oct 3-91 

The Eng warships of the world, Lloyd's Register of Ship- 
ping, bk., Lond. '88, July fl-88, 112, bk. review, Aug 12-92 ; 
alternative designs for" Mar 15, designs, W.H. White " Apr 12- 
80 ; submarine mine str. ■ Mar 28-90 ; mod. dimens. of Eard- 
1ey-Wi]mot, July 1^ ; power transmiss. and distrib. in, Soliani. 
'iS», Sep 2, 9-92. See also Steamers ; Torpedo boats, etc. 

.Argentine cruiser ' 25 de Mayo ' Eng Nov 1J-90 ; twin screw 
ar. dad ram Libertad, Nov 18 Tlu Eng Nov 18-93 

Austrian, Chilian, French, etc. warships R Sf Eng " Apr -91 

France, elec. lighting Marceau, Hulchins (full) El JI7rf»Jan23 
-92; EHg]ixa& 0-20, Amiral Baudin " July 4 • Aug 15 • Nov 
14- Dec 12-9O»Feb'20« July 2+ "Aug!, inset U, 28 • Oct 0, 
■■Ji) • Dec 25-91 ; English and Russian E Xews June 23-88 

i*? 5- £■«.? armored cruisers • May -89, Chamer ar. cruiser 
■ Aug-JM); " Apr; Le Tage warship • July -91 ; and Eng- 
lish, n • Mar • June • Sep • Oct -93 ; warship Forbin, un- 
armored cruiser Sc Am Sufi * July 26-90; ar. plating of, 
France and Great Brit. • Oct 3-91 ; naval manceuvres TAe 
£Hf July 25, Aug 1, 8; 21} years of naval construct. Get 17, Nov 
14-90 ; warships • Aug 28-91 

Great Britain EngnAvii manceuvres, ed. Jan n, estimates, eds. 
MarO, Dec 21 ; the Magieienne and Marathon, inset • May 18 
-88; strength of, ed. Feb 15; estimates. Mar 28; warships, 
Apr 5, 12, design, W. H. White, 12 • lit; coaling, Longridge, 
July 10 ; contract work, ed. Oct 18 ; ed. Nov 211 : naval mobiliza- 
tion, bk. review, Dec 27-89 

fw^ estimates, ed, .Mar 14; Barraccouta accident, 14-28 "Apr 
18; naval manceuvres. White, Mar 28; stern-wheel gun boats • 
May 16; navy additions in '90; Dec li)-»0; estimates, ed. 
Feb 27, Mar 8; new warships, Brit, and foreign " Feb 27 ■ Mar 
8 : 2d class cruiser Thetis ■ Oct 23 ; additions '1)1, Dec 18-91 

£n^ warships Edgar and Mawke "Jan 1, inset 15; H. M.S. 
Grafton, Feb 5 ; Brit, experience with warships. White. Apr 16, 
22; battle-ship Rarailiies, inset • Aug 12 " Sep 30; cruisers 
Pique. Rainbow and Retribution • Nov 4; H. M. S. Vulcan • 
18 ; additiona, Dec 30-98 
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Navies, Cheat Britain 

E Nev<i English, French and Russian, June 23-88 ; the 
Ward ram for, June I ; warships design in England " Aug 24- 
89 ; speed trials of, Capper, inset Inst C £" " v 115 -8ft 

R &• Eng new, Apr; warship Nile, June; new fast cruiser 
Magicienne " July -88; new " June: warship Benbow. n • 
Aug: battle-ship Inflexible • Sep -89; armored cruiser Im- 
perieuse ■ Apr; battle-ship Trafalgar • May; fast cruiser 
Medusa • Nov -90 

Sc Am Sup warship Victoria ■ July 14, Magicienne and 
Marathon ♦ July 7-88, Uenbow " July 30, Coliingwood ■ Nov 
fl-89;cruiser Blake, trials ■ Decl2-91; H. M. S. Vulcan • 
Nov 12 ; cruisers Pique, Rainbow and Retribution • Dec lT-02 

Thi Engnd.yaX power, Symonds, Feb 10; armed cruisers, ed. 
July 13; belted cruiser Australia, Dec 7-88 ! str, Victoria, in- 
sets " Feb IS. Edinburgh " Apr 5, Benbow • June 7, the Inflex- 
ible • Aug 2, ihe Collingwood ■ 4-89, Imperieuse • Jan .11. 31, 
Trafalgar" Feb 28, Medusa " July 4; estimates, Mar 14; con- 
dition. Aug 1; naval manmuvres • 20-90 

The Eng warships Royal Arthur and Royal Sovereign " Feb 
20 ■ Mar 8, Victoria, hisL and construct. • May 1 ; at Chatham 
dockyard " July 24; str. Great Britain • Aug 29; ar. plating 
on, France and Great Bnt. * Sep 4; engineers for the naval 
reserve, Oct Hl-91 

/Sf £'nf navy estimates. Mar II; H. M. S. Royal Sovereign, 
inset "May 27; navy artificers, June 17; navy (list) July 1,9; 
Capt. of the ' Mary Rose,' Clowes (full) • July 20, Sep 16 ; Vul- 
can, inset - Oct 7-92 
Italy, warship Italia R &• Eng' Apr, inset Ens* feb 17; iron- 
clad Lepanlo, trials, Soliani * Aug 24-88 ; fast cruiser Pie- 
monte • May 3. 31 /? ** Eng ' Aug, Watts ,5"^ Am Sufi • June 
1 The Ens * Apr 26-89 ; warship Re Uraberto R &• Eng Dec 
-88 Tkt Ens 
■ANESE cruiser Chiyoda, inset Eng* Oct 10-90 
Russian, English and French E News June 23-88, n ^6- Eng ] 

Sep -89 
Spain, warships building Eng Sep 12-90 ; cruiser Petayo " Mar ' 

W.RBf Ens' May -91 
United States of Am. E/ W!d elec. equip., Hutchins ■ 
■ Feb 7-91 ; £"«.?■ design. W.John • .Mar 30; pneu. dyn: 
gun cruiser Vesuvius • May 25-88, inset • June 7-89 ; crui»er 
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Navies, United States 

Chic^o • Aug 22, speed trial data, note, Mansel, Oct ID-IK) ; 
cruiser Maine • Jan 9 ; Biles ■ Mar -27, 27 ■ Apr 3 ; cruiser 
Yorktowti • Mar 27 • Apr 24 ; navy exhibit, CiJumb. exhib., 
insets • Dec 4, tl-Ol 

E A'fii's new protected cruiser, n Sep 20 ; batile-ship Texas, 
casting low pressure cyl. for • Nov 26-00; battle-ships, stat. n 
May 30; cruiser 12, propelling machinery, inset • Aug 15; navy 
of ISni, Dec 12-91 ; machinery of cruiser New York • Jan 23 

-as 

^ &• Eng warships, Jan - • Mar, Texas, gunboat Yorktown 

• June -88 ; elec. light installs, for, Veeder (full) • Oct ; Eng- 
lish view of. Dec; naval prog, (very lull) • Sep -89 - Jan ■ 
Mar - Aug • Nov -OI • Jan. n • June - Sep -»3 ; cruiser 12 • 
Oct * Dec -00 ; navy in lime of peace, Barroll and report, Jan. 
Jan - • May ; dynam. cruiser Vesuvius trial, July -01 Sei Am 
Nov 3-88; Mar 23; gunboat Yorklown, Feb 2 Sc Am Sap 

• Mar 2-89 ; designs. Biles, Apr 11 ; new gunboats Yorklown, 
Concord and Bennington, May ti-J>l ; cruiser 12, the Columbia 

• Oct 20-92 

The £'«j'dynamite cruiser Vesuvius, notes, Mansel, July 6, Dec 
27-89; proposed warships,ed. Jan31, Philadelphia, trial report, 
Aug 9-90 ; twin-screw steel cruiser Charleston ' May 22; 
cruiser San Francisco • June 10 ; cruiser d, machinery, inset • 
Oct 18" Nov 0.0; navy, Oct 30-91 ; cruiser 12, the Columbia 

• Aug 19 ; companion of propellers, Griffith, table, Oct 7 ; ves- 
sels, table, 21-93. See also U. S., prog. 

NavigatiOD, Atlantic, prog., ed. Eng June 20; inland, India, 
prog, of steam. Bolton, inset Inst C E • v 90 -90; inland in 
Italy, Manara, abs. v 105 -91 ; first sextant Locam Oct -90 ; 
steani, history, H. Smith Sc Am Sup Aug 11-88; inland in 
France The Eng Oct 7-93 

Navy yards, Brooklyn ^m^ Oct 17-90; League Is. report, inset and 
ed.i'AVK'j' Nov 23, 23-89; Boston .?.- .-Jw i«;l Dec 5-91 

Neilson, Walter M . Inst C £ v 100 -90 

Newberry, John S., por. E 6- Attn Dec 17-93 

Newdigate, Albert L. tust CE v^ -88 

New England pop. movements, ed E Aevs Oct li-OO 

Ne^ Jersey coast movements, littoral, beach protection and jetty 
reaction, Haupt, discuss., insets (full) Am CE • v 23 -90 

NewH, the press asa newsgatherer, W. H. Smith El IV/dAug S-91 
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NEW SO. WAI.BS- NBVf YORK 



Wilkinson (full) Sc Am Sm^M 



New So. Waies, mineral r 

Nov U-91 
Newspaper, an Am,, business dept., Siegfried Sc Am Sup Msj- J 

28, Apr 4, journalism, aasoc, Wilcox, 1 
New York city, and Lend, traffic growth, Reckenzaun El R^' I 
Lend May 24-89 ; making of a model, Foote EI Rn- Oct 3; J 
rapid transit, Sprague. Mar 7, Spragne's solution El WId sup. I 
Feb 21, Mar 1, (full) May 30-91 

E Mag rapid transit prob,, Gribble ■ May, n July -91 ; sail. 
prog, in, Wingate, June; N. York's commercial blight (harbor 
property). Black ■ June • July -93 ; rapid transit E Sf Min • 
Mar 23-80; future of, Kent, July 2fi. Aug 2-90; Rap. Trao. 
Commission report • Oct 24-91 

E A'eu's pass, movement diag. " Feb 18 ; city value, ed. Mar 1 
31 ; past and future of. pop., tables and stats., ed, Apr 28, J 
growth " May 5-111; Brooklyn and, relative residence areas, ' 
inset map. met. development, ed. Mar 17, 17, growth, ed. Nov 3 
-88 ; the transit prob., cor. • July 27, Commission probs. Aug 
10 ; real estate, lot value, n Oct 2(1-89 ; rapid transit facilities, 
ed. Jan 4 ; death rate, 11 ; st. dept. Feb 1 ; subways at Broad- 
way and Fulton sts.. inset • Nov 1-90 

E News in 18(K), n Jan 10 ; borings for rock along Broadway, J 
diag. "July 18: Rapid Transit Commission's report, diag. • I 
Oct 10, 17, plans, inset, ed. (full) •24,24; pass, traffic, past and | 
future of, ed. 31-91 ; rapid transit, Reno system • Apr 2 ; rajnct I 
transit plans, Broadway franchise sale and specs,, insets, ed. * | 
Nov 24, 24* Dec 1-93 

E Ric proposed subway, Adams • Aug 4-88 • Feb 8 
lighting, Love. Apr ">-JM) ; st. cleaning, com. report. Mar 
rapid transit prob. Oct 10, Steinway commission report • 
munic. ownership arguments, Rrout, Nov 21, Croes, 28; scant | 
water supply, Adams, cor. Nov 21-91 

ffiH^H^pass. travel, n Feb -88 ; rapid transit, Nov -91 ;da^.l 
Cooper R Gas Mar 20, Gribble. Apr 3, W. White • 24, reports, ei 
Oct 0, (full) • iti, 23, 23. Nov 20-91 ; defence and attack. Buck- 
ainSi: A/fi Sup* }u\y-J-SS Eiig; rapid transit plans, Gribble 
J^^yMay-91. See also Bridges, Brooklyn; Buildings; 
Elec. wires, undei^ound; Mu\ic. eng; P.winc; Railroads, 
elevated ; Sewers ; Street railroads ; WATEB-works, e 
New York state survey, final results of tri angulation, bk.. Weed, \ 
Parsons, Albany '87 




NIAGARA- NITRATE 253 

Niagara Kails, life hist, of, Pohlman .-Im Afin • v 17-80 ; lunnel. 
Werner (full) Cassier's * June ; the motor for the World's Fair. 
Trowbridge El Rev Loud Feb 6-93 ; power util , Sellers El 
,¥rt' Aug 20-91, Ganz* Mar 10-93, scheme £/ JfVrf'Febfl. 
Hamilton plan. Watts, -Mar 2, • Aug 10-89 : power plant " Feb 
6 ; transfer to Chic, two proposed methods, Perkins • 20, • Sep 
24-93 

Eng life hist, of • Mar 22-8» ; util. • Sep 2(1 • Oct 17-31, 
Nov 7, U-90 • Jan 2, Feb 27, projects, Oct 23, Nov 3, 20-91, 
Ganz scheme, inset " Feb 10 ; Power Co, 5,000 h.p. turbines. 
inset, ed. • Dec 23-92 ; util., C. Sellers E Man * Sep E Rec 
Aug 8, 15 F Inst July R ** Eng Aug R Gas July 17-91 ; 
retrocession of, Pohlman E Xcais Dec 15-88; nil.. Hersehel 
• Jan 23 ; tunnel • Dec 29-92 ; water vol., Bogart E Ric Mar 
21-91 ; power plant • Sep 24-92 ; util, inset (full) Iron Age • 
Decs The Eng0a\^9%', Power Co. /"wr* May -90, works 
R Gas • Dec 23-93 

Mcliols, Edward L., por E/ ll'ld' July 12-90 

Nickel, ore, Russell Springs, Logan Ciy., Kan., Dewey Atn Min 
V n -89 ; and iron alloys, magnetic properties, Hopkinson El 

PWld ' Sep 8 Eng " Sep 5 ; Sudbury mines, prov. Ontario • 
Nov2l-90; and steel alloys, Riley, May 17-89; oresmelting 
plant for New Caledonia • Mar 4-»2 
E 6- Min and cobalt. New Caledonia, Heard, Aug 11-88 ; 
and cop- deposits of Sudbury, Can., Bell, Mar 14 ; nickel-carbon 
oxide and applies., Mond, Sep 2U-91 ; U. S. produc. '91, In- 

I galls, Jan 2 ; deposits of No. Car., Emmens. Apr 30; ores, .\'ew 
Caled., geol. and metallurgy of, Levat, July ; anal., Emmens, 
Nov 26-93 
E News nickel-steel, Am. Dec 13-90 ; metallurgy of, Levat, 
abs. //m/CjE"v 110 -93 /*«. !//>(« vl -93; and uses, Donald 
Pop Sci Dec -93 ; and steel alloys. Riley (full) Sc Am Sup Aug 
24-89 ; and iron, volatile compounds, Townsend, Apr 23-02 ; 
carbon oxide and applies., Mond, Oct 10 The Eng Aug 2S-91 
Xlckel-in-the-slot machines, Aughinbaugh (full) Sc Am Sup • 

Apr 11-91. See also Slot machines 
Nicoll, Donald /nst C Ev 108 -93 

Nitrate of soda, indus., Chili, a E Sr* Min Feb 2-89, deposits 
and trade, do. Aug 0-9O ; Nichols's report, abs. Jan 17-91 ; 
deposits, Chili, Walker report £"AVwjJune 14-90; fields of 
ChUi Liliell's May 21-03. See also Soua nitrate 
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NORTH CAROLINA -01t>-FlBLDS 



North Carolina. Western, geol.ol Hiawassee val., notes on topog^ 

inset map, Colton Am Afin • v Ifl -88 
Ifotesi memoranda, dassilicationof ^d^fn^ Sep-91, See also I 

Nova Scolia minerals, geolog. relations, Gilpin Am Min v IS -OO'f 
Nozzles, and diverging lubes, best form of, Nagle Am At E ■ 

9 -88 ; flow of water through, expts. See Fire streams. 
Numbers, favorite, A. Williams Sc Am Sufi * Mar 16-89. See i 

also Arithmetic 

Obesity, physiological treatment of, Mendelson Sc Am Sufi ApT' 
5-90 

Observations, the average observer Ji &* Eng Aug -01 

Ocean, racing, ed Eng Aug 29, Bucknill, cor. a Sep 5, 5-»0 ; 
temps, and submarine cables. Carpenter, Nov !) Tkt Eng Nov 
lfi-88 ; Pacific, abysses of E Nni-s Aug 3-8»! No. Atlantic 
pilot chart, map, Mayden F InsC • Apr, June -88 

Office organization and equip., E. D. Leavitt's. Cambridgeport. 
Mass. (full) E Rec ' Dec 3-»2. See also Architect's offices 

Ogilvic, Charles E. W. Inu C E v 103 -91 

Oil-doth waste util., Lance's method, com. report F Inst Oct -88 

Oil engines. Knight's Tkt Ettg • Aug 10-89 ; the Trvsty • Dec 4 
-91. See also Petrol, engines. 

OilH, ethereal, notes on Sc Am Sufi Mar .11-88 ; maize, in phar- 
macy, Kennedy. Oct 19-89; essential, notes, j an II-OO; and 
fats, notes, May 2-91 ; for light-houses and light-ships, Ed- 
wards (full) Mar lS-92 ; ap. for det. liability to sponUn. 
bust., E. Richards Tech Q * Dec -91 ; the Broxburn worlca 
The Eng Aug 31-88. See also Gas, oil-gas; GREASE; LU- 
BRICATION; Pf.troleum 
Adulter ATiOKS detection by Abbe's relractometer, Duffield 

AmSup 'June 1-89 
COTTON-seed, indus., E. Thompson E Afag ■ Sep -92; 
applies., Grimshaw F Inst Mar -89 ; Thornton Sc Am S* 
May 20-88; Tompkins (very full) Nov 28-91. See 
Cot TON -seed oil 
Cyi.I\DER Sc Am Sup Jan 18-93 Chrm Tr J 
f lELDS, the Florence, Col., Eldredge Am Min • v 20 -62 ; SOi, 
Am. Eng Oct 14 • 28-93 ; Col,, Newberry E *• ,I/i« Dec IB' 
-88 ; of ISarren Cty., Ky., Fischer • Feb 15-90 ; Wyoming, 
Riggc report Sc Am Sufi June 23-88. See also Petroleum 
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OILS, FUEL -ORE QS5 

OUb, Fuel, liquid, Francisco Se Am Sup Apr 6-89. See also 

Boilers — LocoMS., fuel ; Fuel, liquid 
Kerosene, commercial, safety of, Newbury Sc Am Sup Nov 10 

-SB Am CkemJ 
LtKSEED, Duff Sc Am Sup Feb 25-88 ; boiled, enpts. on prep. 

of, Thorp. July 5 Tcth Q Feb -90 
Lubricating, ejtam., Slillman Pivr Sep -1M> Steven's Indie; 

rapid method of det. compos, of, Gupper Sc Am Sup Apr ()-92 

Chem Xni's. See also Lubrication 
Mixing plant, Lehigh Val. R., Coieman (full) R Caz • Apr 10- 

a4-01 
Paint Sc Am Sup June 13-91 Chem TrJ. See also Oii.s, lin- 

Pakaffin, manuf.. Stewart (full) Sci Am Sup May 4-89 

Pumping and engine data E Rec ' July 4-16-91 

Standard Oil Trust's agreement (full) E Sf Min Mar 3-88 ; 

ten years of, Dodd Forum .May -92 
Testing machine, East. R., France Eug* War 14,28-90 

Oklabonia, new territory E ,\'eivs Apr aO-89 

Okonite E! Rev Lond June 8-88. See also Ei.RC. insul.. oko- 

Oldliani. James Inst C £■ v 103 -91 

Oleomargarine manuE. E &• A/in Mar 2-89; CaldweU (full) 
F Ittst Sep Se Am Sup Dec 10-92 ; Babcock (full) July 5-90 

Opium industry, Weir Se Am Sup Sep 21-89 

Optical projection, Salomons Sc Am Sup Dec 17-92. See also 
Magic lantern 

.Ore Am Afin Blake crushing system and results; deposits, struc- 
tural relations, Emmons (full); magnetite eoncen. with Conk- 
ling jig at Lyon mt„ N. Y., Ruttmann ; and matte-roasting in 
Utah, Terhune " v 16, 16-88 

Am Mitt eoncen. of low-grade ores, Armitage; the Davis- 
Colby ore-roaster, Valentine, the Howells roasting furnace, 
additional diaphragm, Coodale; deposits stripping, McDowell 
■ V 18, 18-90; sampling, new system, Bridgman (full), without 
machinery, Glenn ■ v 20 -92 ; the Lamberton crushing mill 
Ettg • Apr n-90 ; pub. sampling works. Wins E Mag Apr 
-02 

E &* Min ore sorting, Bartlett • Apr 14 ; deposits of Red mt. 
mining dist.. Col., Kedzie • Aug 11-88 ; meiallur. experience, 
Ontario mine, Utah, Janin, Jan 18; anal scheme for smelting 
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ORE -OZONE 



Ore 

Dougherty. Feb 8 ; deposits, isochemic lines in. Browne • Apr I 
in ; deposits and mines of Minas Ceraes, Brazil, Mezger. Ra^ I 
mond. Aug 30, Sep il-»0; deposits of Pioche. Ncv. Feb 7;.| 
supply for Vir. furnaces, Pechin, Mar 14, 21, cor, 28-91 

E Ss' Min sampling at El Paso, Ten., JohDsoa, Jan 16, 28 f I 
deposits of Creede, Col., MacMechen • Mar 12, Kuby • 1»| J 
deposits of .Newman hill, Rico, Col., Farish " Aug 20-i>3;. 
dressing in Germany Thi £'</^ Aug 16-20-90. See also Colo^I 
RADo; Copper; Tmon; Nova Scotia; Silvek ; Tin ore. Can. J 
— Col., etc. 

Orgauic, anal, by combustion. W, Dudley Sc Am Sup • Jai 

89 ; forms, causes of variation in, Riley, Nov 17, 24, Dec 1, 8(1 
-88; chemistry reforms in nomen., Bums Tech Q • Oct] 
-92 I 

Organs, elec, Swinburne El Wld* July 4-91, do. Paris exhib,fl 
Hering F InH June -90. See also Elec. organs. 

ONcUlatiug engines, relative piston speeds, .MacCord.SV.i4/n •S'i^l 

• Oct 31-91 

Otto, Nicolaus A. Eng Feb il. por, • Mar 20. por, Sc Am Sufi* 
Apr 18-91 

Oxygen, extraction, Murray Eng Feb 7; cyts. testing • Apr II- 1 
90 ; atomic wt. Oct 7, ed. 28-93 Coiiipt r; Indus, extracdoa \ 
and use E ^ Mitt • Mar 20-90; Parkinson proc. "AprSl 
93 ; extraction from atmos. E A'lws • Apr 12-90 ; Kassner 
proc, abs. /wj/ C £ v 105 -91 Genie Ci-.'it 8-Ol;,m3nuf. 
mechan. appliances, Murray, insets (full) InsI ME* Jan -90 ; 
indus, applies., Thome Sc Am Sufi Apr 20, (full) June 

1 vital phenomena, Richardson. Feb .'^-90; Parkin- I 
son's gas proc* June 11-93 Iran; liquefying, Dewar The Eng J 

• June 17-93. See also Chemistry, oxygen 
Oyster shells anal., L P. Brown, d Se Am Sufi Mar 2-fl 

ChemJ 
Ozokerite (mineral wax), U. S. produc, Parker E &• Min Aii| 

1-91 ; Utah, Sea! F Inst Nov -90 
Ozone, hist, synopsis, 1840-B2 El R€v Loitd Jan 22, Feb 12, M»l 

IB, Sep 10-93; Fahrig Sc Am Sup Feb 28; formation bfl 
mbust, and presence in air. Renouf. Apr 19, formation byfl 

elec. discharges * 2C ; industrial elec. ozonizatinn * May 31 -OO ^ 

Fahrig's electrostatic manuf. proc. • Sep 24-92 ; Chem Tr / 

Am Chem J 




PACKING-FRES5B5 - PASLEY 



Pack lag: -presses, iiydr. {for collon cloth), Hopkinson Jns( C E * 
V !)it »0 

Paddon, William V. inst CE v 103 -91 

Pagan, John /«sf CEvm -89 

Paine, WilUam H. E News Jan 10, por. St RJ • Feh -91 

Paint, ore mines at Lehigh Gap, Hesse Am Afin'v IS -91 ; hre- 
pvool E a' Jf in June l-8»; mineral paints, Kemp, Jan 2-03; 
E jVews Oct 12-89 ; C. B. Dudley (chem, applied to R's) A' Sf 
fii-July-Sep; o\\:& Sc Am Sup ]\mz 13-91 Chem TrJ. See 
also OiLS. paint 

Paint mill Eng • Feb 10-88 

Palenqae, the Am. Pompeii E &- Min Feb 2-2-90 

Panorama of Transatlantic Co., Paris exhib. Ens ' Jii'y ^ 
-89 

Paper, Paper-maldng, Text-bk. of, Cross, bk., Spon, Lond. '8S; 
industry, Hobart E Mag ' Jan ; newspaper making from wood, 
Haoford * Sep -92 ; sulphite fibre or pure wood cellulose 
manuf., Michaelis E A'fws June 2«-89 

/nst C E sizing with rosin, Wyatt ■ v 01 -88 ; testing of, 
Haselkoos, abs. vOa-8»"ir,;;»/w;i/i'Hjj No 11-88; manuf, 
Locom Jan -80 

S( Am Sup Esparto (fibre), (full) Oct 5 ; pulp, iron mordants 
for toning and dyeing, Uec 7-89 Chem TrJ; det. of wood puJp 
in Sc Am Sup Apr 2; testing, Hertzberg report, Nov 5-03 ; 
maouf. and uses. Kuasell Soi: Arts Mass -88. See also Limk 
sulphite fibre manuf; RooFi.NG paper (tar) manuf; Sulphite 
pulp 

Paper bag machine, Paris exhib. Eng* May 3!, rotary block-bot- 
tomed paper, IJuerden, discuss., insets Inst M E ' Oct: Am. 
S^ Am Sup ' July l.^-80 ; • Feb 1-01 

Paris, France, st- cleaning, n E Neivs Jan 17, Aug 22 ; rapid tran- 
sit, the Ladame plan, map * 29 ; St. cleaning Sc Am Sup Sep 
5-91; fires, see Fike protection, also Builuixgs; Exhibi- 
tions; Pavements; Railroads; Sewehage; Stkeets. 
Water- works, etc. 

Park, Prospect, Brooklyn, De Wolf, insets E Mag • Apr -Oa ; 
areas, n Sci Am Arch Ed July -88 

Parker, Francis G. S. hist C £" v 100 -00 

Parker, George C. Inst CE v IW -01 

Parkea, William Inst C£ v WS -89 

Paslejr, Charles (full) Inst C £ v 103 -91 
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PASTEUR - PAVEMENTS 



Pasteur, life work of a chemist, Roscoe (full) ^>- Am Sufi Dec li 

Pasteorizing ap., Ruhn ^r Am Sufi ■ Oct 5-89 
Patents, new and patented inventions, aotes, Richards Casner's 
■ Oct -Dec; infjuence on Am. industries. Mead. Dec-02; 
pat. law revision, Stewart (full) El Eng Jan, C. A. Brown, Feb; 
U. S. stats.. Lockwood, Feb -88 ; a century of paL laws, 
Blaichford, Apr 15-91 

El Rev legislation. N. E. Elec. Light Assoc, discuss. Mar 10 
-88 ; Am. system growth, diag. ■ May 2 ; Brit, pat. and tele- 
graph slats. June 27-91 ; law and what constitutes an inven- 
tion, Lowrey (full) Mar8£"/ IVld Mar8-90; U. S. Commisa. 
report. Oct 5-89, Nov 1-90; Am. system, birth and growth, 
Mitchell, Apr 18-91 

Eng interdependence of pats., ed. Mar ^3-89, ed. May 3- 
90; centenar}-. Wash. June 5-91 ; German law, ed. Mar i- 
93; see also files; 100 years of, Allison. pors.£"//<^ •June 
-91; Am., limitation of by foreign pats. E &■ Min Feb 16-80 
E .\'ev!s large decree for violation of, Tilghman glycerine 
pat. n Mar 31-88; business, n Dec 13-90: U.S. system, past 
and present, ed. Apr 18-01; claims, Starck R &* Eng Jan 
-88; centenary of, ed. Apr, May -91 ; for small things [value 
of) Set Am Nov 17-88; system, necessity for, Coale Sc Am 
Sup Mar 10-88; laws, a century of, U. S., Blatchford, May 
9-91; French law 7A^ £«^ Aug 2-89 ; English, value of, ed. 
Dec 25-91. See also Elec. Go's, Edison incand. pats- 
lamps— patents; fn^ and 7'/it Eng fAts\ Inventions; Lo- 
COMS, compound; U. S. pat. oflSee, etc. 
Patten, Francis J., por. £"/£«f Apr a-»0 
Patterns marking system, Frith Sc Am Sufi Sep 21-89 
Paulson, Webster fnsf C £ v 01 -88 
Pavements and paving, carriageway, ed. Eng July 2S. 3fl, Aug 
12-92 ; and roads, Love, bt. n £ fi- Afin July I2-90 E Rti; 
valuation of road metal and setts for. Stock E AVtcj Sep 2S 
rA< fnf Aug 31-88 ; cost of, Howard £ .^Vm'j Mar 15-90; 
St., Boston, May 12; St., in Am. cities. July 7-02 

E Rec and st Rs, Slayton, Dec 3-31-87, Jan 7, 21. Feb 25, 
Apr 7, May 2tt, June «. 18, Oct 13, Dec 8, 29-88, Apr 13, June 
8, 1.1, Aug 3, Sep 14, Oct G, Dec 7-21-89. Jan 4~00; si.. Col- 
lingwood. Mar 7 ; paving material. Butts, -May 2, do., tests, table, 
Shedd, Sep 2(1-91 ; st, Haupt F Imt Dec -89, st„ Sargeni 
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PAVEMENTS. ASPHALT-WOOD SBD 

PBvem«DtB 

Sc Am Sup Jan 14-88; and paving materials S/ A" /July 
-9O,*0ct-92. See also Asphalt; Mumc. eng; Roaus; 
Stkeets and names of cities 
Asphalt, E A'.-a-j Jan 21 ; in Berlin, Bering, Dec lB-88 ; rock 
asphalt, N,Y. Sep 28; on concrele, N. Y., Nov 10-89; in 
N. Y., Gilroy report, May 5-93 ; Lond. asphalt, cost of main- 
taining E Rec Jan lS-90 ; Wash., D. C, details (full) Feb 14 1 
laying, Berlin, Germany • Dec 19,28-91, Jan S-92, See also 

Berlin, asphalt, Heriog E Newi Dec 15-88; paving, Dec 13 
-90 

Boston, si. E News May 12-92, specs. E Rue July 25, Aug 1 
-91 

Brkk, and brick manuf., Calkins, insets Am C E ' \ 2«-92 ; 

St.. Kent E &• MtK June 21-90 ; Billingsly E News Feb 2; 

Ryan, June 15, 21); Hale system of ■ Aug 3; discuss. Dec 21- 

I 89 ; fire-brick, Culley, notes ■ Mar 1, spec. 8 ; Nebraska City, 

1 spec. Mar 20; tests of. Potter, June 21 : bricks and, Chase, July 

il9»26-90; tests. Butts- Apr 11-91 ; tesU, table E Rec Ma.y 
2-91 ; Burlington, Iowa, spec. Feb ^7 ; fire-clay, Cleveland. O., 
specs. Apr 10-93; St., Sargent, abs. Insf C £ v 9i -88 
/ Aimc E Siics -87 ; slag brick paving, Wright Lehigh Eng J 
Feb -89. See also Brick 
Detroit, report E Neiui Mar 20-90 
DuLUTH paving imp. and sewerage E Rec * June 28-90 
Gka.nite, for St. work, Cen. bull. E Rec May 1«-91 ; granite 
block measuring, Jan 10-92 
\ Hale, the E Sf Min • Jan 25-00; system of brick E Xe-ms ' 

] Aug 3.-89 

Iron and oak combination, Cole Am AT E * i 13 -92 
Kansas City, Mo. specs, E Rec Aug 29-91 
Liverpool, England E Rte Dec 12-91 
New York city, Broadway, spec, E Rec Dec 12-91 
St. Louis, Mo., Mackland E Xeivs Mar U ; E Rec Feb 7-01 
Stone, noiseless, NieoUs E News Aug 2; slabs. Hudson river 
I blue stone, Nov 29-90 

I Sydney, New So. Wales, paved carriage-ways in, A, Mountain 

j Inst C £ • v 93 -88 

I TELFOHD-Macadam E News • Sep 7-89 

k Wood as material E Nevis Sep 8-92 
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PAZZANl - PETROLEUM 



Paxzuti, jalius /■// C£rK -9B 

PeM^h orchani, a Conn, Hak (faU) Se Am Smp Sep n. Oct i-OO 

Peacock, Ricturd /u/ C Etn -89 

Pearce, Richaid, par. vF 6- .V/« • Apr 4-ai 

Pearre. Wllliani £■/ D« 21 7*^ ^'n; Dec 21-88 

PearU. cbem. constitutjao, Hailc; Se Am Sup Sep 15-88 

PeDdaltttn ezpts., Fomolt's Sr .-la* Smp ■ Jan 7-88 

Peninsolar & Onental Steam Nav. Co., cd. TV Emg Dec !l 
-88 

Penny, .Alfred /«/ C £ t loi -»0, lOC-OS 

PeiUiioBS, old age, ed. Emg Dec 1S-»1 

Percy, John /«/ C £ r 99 -90 

Perfumes, odois and sense of sokU, Henrf Sc Am Sip Oct 8- 
92 P^ Sci 

Perkins Geoise 1^ por. R Gas • Aug 3-88 

Perkins. Loftus TJk/ Emg -May 1 Imt C £" » 106 -»1 

Penier, Roland Iiut C f v <»l -88 

Perry, John. por. Et HVif • July 11-91 

Personal identificalioD and descriptioiL. Galloo. abe. Sc Am Sup 
• .\ug lS-88 

Peru, g^ol. of the Cetro de Pasco, asd notes on topog., Hodges 
Am Min ' B 16-88 ; Repub- of. Sears.Vf J/a^» Dec; coto- 
merce and resources, map. Tezet (lull) Si Am Sup * ^lay 7. 14; 
mining indus. Dec it-OS 

Pelers, Edward D-. por. E &■ A/in • Nov 14-91 

Peto, Samuel M. /asl C E v 9» -90 

Petroleum, and natural gas in N. V. stale, Ashbunicr, inset 
maps (fulfj Am .Win ■ v 10 -88; crude as fuel for raising 
steam at So. Cbic- works. Potter, coal vs. oil in puddling furnace. 
Billings, oil as a melallur. fuel. Felton, v 17, 17-89; Racine 
system of burning crude oil £/ H'lJ • Apr 6-89 ; Russian 
transport., ed. Eng Jan 20 • Feb 3-88; storage, Carrtngton, 
Apr 10: as the future fuel of the Pac- Coast, May 23-91 

E fr* Min petrol, and its cc^oates. Hoefer, bk. review, .Aug 1 
-88 ; market review 'ST. Jan 7-88, Jan 13-89, 'Si>. Jan 4-90, 
Jan 3-91 ; origin. Hoefer, May IS ; U. S. produc Weeks. Cen. 
bull. June 20-01, "Vl and market review, Jan 2-9S ; burning, 
Aerated Fuel Co's system E Xrwi ' Nov 30-89; ofl fuel, 
.Minneap. water-works, July Sd-92; transport., U. S. £ Jitc 
July 2A-90; Russian and .Am., Sadder, map F InU ■ Miy 
-88 



PETROLEUM - PHIPSON 
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Petroleum 

Inst C E petrol, gas of Trenton limestone, Ohio. Orton, abs. 

V 104-91 6'. .5". Ceol. Survey v 2-90; storage installs, ai 
Avonmouth and Cardief. PickweU, insets /»J/ Cfi"«v 104 -»1 ; 
reception and storage of refined in bulk, Carrington, discuss., 
inset (full) • v t05-»l ; as fuel, Host. & A. R., Springfield, 
Mass., expts. Lehigh EngJ Apr -88 

Sc Am Sup petrol, launch Zephyr • Aug 18-88; (molec. 
structure of raatfer) Anderson, Nov 23-80 ; refining and 
lub. oils, n Aug IS; origin. Ross, Nov 21-01; solidification 
expts., Rideai, Mar 26-93; petrol, ships, ed. The Eng Oct 
£0-88; liquid fuel ap.. Great East. R., HoWen's system " 
May 15-91 ; Root's launch motor • Sep 30-93. See also 
Furnaces, liquid fuel ; Locomotives, boilers, fire-boxes : 
Wells, petrol. 
Petroleum engines, W. Robinson Eng * Oct 2, ft The Eng ■ 
Sep 11, 18-91 ; Unwin, Mar 11 Etig Mar 11 Robinson • ll-2.i, 
Unwin, discuss,, inset (full) /tut C £" • v 109 -93 ; Durley • 

V no -93; 3-cyl., Muller, abs. v 100 -OO Genie Civil' v Hi 
-9a ; motor Sc Am Sup • Sep 27-90; spirit engines The Eng 
Juoe 15-88 

Bravton, the Caisier's ' Aug Ertg' July iri-93 

Butler's motor The Eng' July 25-90 

Griffin's oil engine The Eng* Dec 2-93 

Priestman's Eng* May IS E .Vews ' Kov 17-88, Sep 1-02 ; 

and Homsby-Akroyd The Eng' Sep 25-91 
Spiel's, etc., performance, n TAe £'»^ Aug :!l-88 
Trustv, the, n Eng* Dec 2, portable The Eng' Dec ft-»2 
Yarrow's The Eng' May 25-88 
Pettit, William F lust Apr -89 
Phelps, George M., por. El Eng • June -88 

Phlliulelphia, map Eng* MarO, 10-88; mayor's message. Fil- 
ler E News Oct 12-89; pub. works, Aug 2-90; st. cleaning 
'flJ. n Nov 10; as a seaport, Mahan E Rec Apr 23, 30 F JnsI 
Mar. Apr; port of. Haupt, Jan -93. See also FlBE protec- 
tion, Phila. fires; Mlmc. eng; Pavements: Sewerare: 
Streets ; WATER-works, etc. 
Philbrick, Edward S. E Rec Feb 3.1-89 
Phillips, Alfred Iml C £ v 07 - 89 
PhlppB, George H. Insl C £" v !«1 -89 
Phlpsou, Wilson W, Insl C E v 108 -93 
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PHONOGRAPH - PHOTOGRAPHY 



Phonograph, the new talkLng machines, Kdison's, Hubert Atlan 
M Feb -8» ; graphophone, Tainter El Rev Land • Aug 3 Ei 
Wld May 19 (full) 'July 14; Gilliland • May 10 ElRe^i' 
May 19, Edison, June 18 jVo Am Rerieia JuDe-8S ; and micro- 
graphophone, Bleyer El Rev * May 33-01 

El Wld gramophone records, Houston, July 14, Bertiner's ■ 
Aug 18 ; some possible forms, O. Smith • Sep S, Hunter, n 22 
-88; Beltini's micrographophone • Apr21i-»0; Edison's, ed. 
Eng Ai^ IT Sep U, 14-88 J expt • Mar 15-89; phonos, 
and graphophones (full) E &• Afin • Sep 15-88 

Sc Am Sup Edison's new • Feb 11 : and graphophone (full) 
• Oct 27-88 : Edison's • July 13-89, Johnson, Mar 29^90 ; 
Larranaga's photo-phon., Maier " Feb 6-92; and phon.- 
graphophone, Vaughan Sec Arts Mass -89. See also Oram- 
orHONE; Ghai-hophose 

Phosphates, slag. Phillips v4ra Min\ 17-89; commercial, list 
of, Adams, v 18-90 ; indus,, n E Mag Aug E News July 18- 
91, of Fla., Wilson, insets E Mag • Oct -92, do. beds, 
Ledoux E &- Min Feb 8, notes. Wyatt, Aug 2a-90 ; So. Car. 
phos. rock market '00, Jan 3; deposits, Fla., notes on geol. of, 
Darton, Feb 14, do. origin and deposition, Davidson, May 30; 
of Am., Wyatt. bk. review. Nov 14; Fla. fields, notes, Adams, 
21,28. Dec 5. 12-91, do. U, S. produc. '01. Jan 2; Fla., mining, 
do. " 23 • Feb 13, Pratt Apr 2; So. Car., mining, Benedict 'Mar 
28 ; beds of Maltese Islands, Cooke • Aug 27-92 

E News indus., n July 18; phosphate of lime produc. July 11 
-25-91; report, Terne /^/bj/ Dec -92; beds of Fla., Ledoux 
Sc Am Sup July 12-90, deposits, Darton, Mar 14, origin and 
dep., Davidson. July 2.V91 ; So. Car,, mining, washing and 
calcining, Benedict, Apr la ; Fla., Pratt, 30-92 

Phosphorus, rapid method of det- in ores, Woodbridge Am Min 
V n-89 ; in pig-iron, steel and iron-ore, C. Jones, in cast iron. 
Keep, distrib. in Hudson river carbonates, Olmsted • v IS, 18- 
90 ; the glow of, Thorpe Sc Am Sup Aug 9-90 ; manuf. by 
electricity. Read man-Parker proc. Oct 3-91 Chem TrJ 

Photo^aphy, of coal mine interior, Dewey, insets Am Min • v 
10 -88; applies, to sci. purposes. Wood Eng Mar 30 ; stereo- 
scopic, Stroh • May 4-88 ; prog., Abney, Ocl 4-89 

E Insl tectni advances in, Ives, May; chlorophyl and gela^ 
tin:-broniide plates, do. ■ June; substitute for glass, Carbutl, 
Dec -88 ; heliochromy. Ives. Jan, n Nov; amateur, in its educa- 




PHOTOGRAPHY 2fi3 

Photograpliy 

ttonal relations, Himes, May ; substitution of gelatine for collo- 
. dion. com, report, Sep ; lenses, focus of. Chei-ney • Nov -89 • 
June; proc. without metallic salts, Dec-90 

F Inst in the colors of nature, Ivea, Jan ; heliochromy. Prof. 
Lippimann's, do. Aug -91 ; Locom Sep -89 ; in natural colors, 
Feb -90; surfaces feebly sensitive to light, Osborne Sci Am 
Jan 19-89 

Sc Am Sup platinotype proc, Gunther. Jan 21, Willis, May 
12; gold and silver salts making, camera, Feb 4; plates. Sex. 
substitutes for • May 5, manuf, • 2fl " June it ; stereoscopic • 0: 
stellar, Holden. July 38; transferring and coloring, on glass. 
Ashman, Ai^ 4 ; negatives, Rau, 1 1 ; notes, Sep 8 ; instantane- 
ous, Howland. Oct fi : notes, fl, 13, objectives, Bausch. Nov 3, 
10, Dec 8 ; printing plates, Nov 17-88 

Sc Am Sup engraving on glass, Duchochois, Jan 2(1 ; the in- 
ventors of • Feb 10; lenses. Beck • Mar 30; the law and, 
Cooper. Apr 20; making dry plate emulsions. Lyon. May 4; 
orthochromatic. Litikow, Aug 17: aut. ap. • Dec 21; helio- 
chromy (colored pictures), Oct 5, Ives n F Inst Nov -89 

Sc Ant Sup pictures distorting, Wallace, Mar 1 ; platinotype 
printing, Mar 1 ; composite, Batut * Apr 5 ; a new photographic 
eye, Flammarion, May 3 : ap,, Lick observ,, Holden ■ Aug 10; 
image, Meldola, Sep 13; the Primuline printing proc. Dec 20 
-90 

Sc Am Sup lele-photog. (elec. transmiss. of pictures), Sutton 
• Jan 24 ; in colors of nature, Ives * Mar 14 : in aniline colors. 
Green, May 2; aut., Enjalbert ap. " aO; work of Herschel 
and Fox Talbot, Lang, Aug 15; postage stamp photos. • 15: 
printing processes, Bolhamley, IB; applies, of, Rayleigh ■ 20; 
upon a black background • Oct 24,.'SI ; photographic chemistry, 
Meldola (full) Oct 24. 31. Nov 7; kite • Nov 7-91 

Sc Am Sup telescope lens, Dallmeyer • Apr S; notes ■ May 
7; composite heliochromy, Ives (full) July 2; photos, un trust- 
worthiness • Dec 17-93 ; of solar prominences, Hale Tgch Q 
Nov-90 

The Eng Crystal Pal. exhib. Mar 2, P-88 ■ Apr 5, 19 ■ May 
10-89 ; Marion & Go's works, Apr 20, May 4 ; Swain's photo- 
zincographic works, June 8-88 ; B. Edwards & Co's photo- 
graphic dry plate works • Mar S 89; in natural colors, May 
JO. June 12; ilium, of developing rooms, Aug 14; recent ai-ls 




ae4 PHOTOGRAPHY, KINETOQRAPH - PIERCY 

Pliotograpliy 

to science, Sep 18, Oct 9-91 ; Camera Club conference • Mar 
25; photos, (distortion) • Nov 4; curious phenomena and 
applies. Dec 10-92. See also Chrosophotography 
KtNETOGRAPH, the Edison El Ettg " June 21-91, Lathrop 
Harper's W 

Photo-etching, intaglio plates, method Se Am Sup Dec 28-89 ; 
on copper plates, Nov 1-90 

Pliototrrammetrj- Sc Am Sup * June 15-89 

Photo-inlaglio proc. Levy, inset f /its/ ' Nov -92. See also 
PHOTO-etching 

Photo-lithographic transfersj Wilkinson Si Am Sup May U 
-89 

Photo-mechan. processes, Koehler (full) Ted Q Oct -93 ; Water- 
Ion's mechan. works TAr Eng Oct 5, 5, 10-88 

Photo-micrography, imps, in, Zeiss ap. E A'tvis • Jan 2-92 ; 
Pringle Sc Am Sup Oct 4-90 

Physicians to Crown Prince of Germany, pora. Se Am Sup • 
Feb 4-88 

Phyiticsl, National laboratory, Webster El WVrf Aug 6-92; 
ap., economical, I nee .SV Am Sup • Dec 13-90 ; science. See 
also Gravitation; Mountains; Ocean; Science 

Physics, Element.s of (dynamics), Fessenden, bk., Macmillan, 
Lond. '1)2 ; precision of measurements, Kolman, discuss. TecA 
Q Dec -87 • May. (very full) E/ Eng Feb, May. July, Sep 
-88 ; law of inverse squ;ire, Wolcotl, Nov -89 ; Physical Soc, 
flow in a strained elastic solid, C. Wilson Eng* May I0-9O; 
pendulum measurements Locem Jan -90; absolute zero. Aug 
-92 

Pwr what is a vacuum " Dec -89 ; stresses produced by 
sudden forces and shocks, Merriman R &' Eng Dec -89 ; in- 
stability of solids, ed. May -90 ; expts. in, Hopkins Sci Am 
Feb 2-89; superficial tension expts-.S'f /4m ^u>* Sep 8-88 ; 
Van 'T Hoff's law of o,>.motic pressure, Carneftie • .May lil-ftl ; 
expta. upon surface lilms, Rayleigh * June 11-93 ; regulator 
for maintaining constant exhaustion (gases in capillary tubes), 
Holman Tech Q • Sep -87 

Physiography, diametral, Kalakaua Eng * Feb 24-88 

Physiology of good and evil, Richardson Sc Am Sup Dec 14 
-89 

Plercy, Benjamin InsI C E s 1^ -89 




PIERS -PILING S65 

Piers, iron coal-pier, Norfolk & West. R.. Va., Coe, E Rec • Oct 
£0, discuss,, insets; Iron wharf. Fori Munroe, Va., Duncklee. 
discuss,, insets Am CE • v 27, 27 -02 E jXcws June 30; new. 
Southampton. Lemon Eng* Sep 2-92 ; pier head at Marine 
Park, Boston E Rec • Sept 21-89; on soft ground Ripley • 
Mar 29-90 ; iron ice pier, Newcastle, Del. • Apr 23-92 

Inst C E compressed air foundations, Rochelle, La PalHce 
har., Thurninger, abs. v KH] -»0 An Fonts ' Nov -89; No, 
and W. coast, Scot., Barron, inset fnsl CE 'vm -90 ; suba- 
queous part of, method of construct., Kidd ■ v 105 -91 ; and 
pile abutments, Jameson J! &• Eng • Feb -90 ; promenade 
pier, St, Leonards- on-sea Sc Am Sup ' June 23 The Eng May 
11. 11-88; at Brighton "Jan 2fl* Feb 12, old chain pier* Ma'r 
4-92. See also Bkidges; HARBOMeng; Piles; Tkesti.es 

Pig-iron, See Iron, pig-iron 

Pile-driving, uniform practice in. Crowell E Neivs Dec 20-88, 
(full) • Oct 27, Nov 3, 17. discuss., inset (full) Am C E • y rt, 
27 -92 ; factors of safety E A'etos Dec 2ii-88, ed. Apr ; 
formulas, Trautwine, cor. Mar 10, May 11; South si, bridge, 
Phila. • Oct 1«, 10: cost of. Baker, Dec U-89 

E Newt and ditching plant. Dm, & St. L. R., inset • Aug 111 
-90; formulas, Husten, cor. and ed, Aug 2Ti; safe load for 
piles, ed. Nov 17; pile-driving experience, Howe cor. Dec S-92 
E Rec pile driver and adjustable derrick ■ Nov 9-89, revolv- 
ing hydr. • Apr 4; driving, Adams, JulyaS: a pendulum pile 
driver • Dec 5-91; driving, Jameson R Sf Eng Oct -89; 
triple row driver The Eng • May 8-91 

Piles, allowable load on, Haagsma, cor. Eng May Q; pile and 
trestle timber structures, Western Am. R's, inset • 20-92 ; safe 
bearing load, formulas, Trautwine. cor, and ed- E i\'e^us Dec 
2B-88, Jan 10-89 ; sinking, jel and screen dike, M issouri river 
com. • Dec 0-9O 

E Rec pile bridges cost of repairs, Talboi Sep 20-9O ; abut- 
ments and piers, Jameson R &• Eng * Feb ; preservation, Mc 
Intoah. June -90; safety of pile bridges R Gai Apr 2(V-8J>, 
and trestle, Minneap, S St, Louis, Hixon, cor. • Apr 17, deep 
water R-, Halifax har. ■ Dec2.')-91 ; protection (cost), Pritchard 
Se Am Sufi Mar 1-90. See also Bridges; Bluldikcs; 
Foundations; Harbor eng; Piers; Tresti-es 

PUios, sheet, clamp for, Emery, inset Am C £ ' v 20 -89 ; 
Wakefield's sheet E Newi Mar 1. Harris cor. • 22-90 
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PILES, SCREW PILES- PLASTER 






Piles, ScRKW piles, in Gennany E Newt • May 26; tor bridge 
piers, Spring • Aug 4, cyl. pier sinking ■ Sep 8-02 

Plll-pickcr machine The E«s • May 24-89 

Pilot chart of No, Atlantic ocean, Hay den, map F iHst • Apr 
June -88 

Pliicblu, Robert Imt C £ v 05 -80 

Pins, fibre stain in. J. B. Johnson E News • Jan 26. Du Bois, cor. | 
Mar 10; strains in, Fowler, cor. ■ 24; and eye-bar prapKntiotu, I 
Stowetl. % 

Pipe-joints, steel, for spiral weld E .\'ews ■ May 31 : lead, calking, 
AwgSO; Holmes' flexible • Nov 22-00; the Fenney cutting 
machine • Feb 3I~01 ; cast iron water pipe cement joints. May 
6 • Sep 8-92 ' 

Pipes, securing brass flanges to copper, Nagle Am ME vO -88 
equation of, table Cassias Nov -01 ; fittings moulding ii 
U. -S,. Forbes £"«^" July 20-88; water fiowage in. Airy • Jan I 
4.11; air vessels on, M'Creath * July 5-80 ; Pott's labor-saving I 
fittings E Sr- Atin ' Mar 7-01 

£ AVa'j and pipe flanges dimens.. Codman * Jan 13-SO; | 
computations. Cox. diag. ' Dec 22 ; measurement vel. of a 
Donkin, 22 /«</ C E ; hot water, India rubber, durability, 
Helleroche, abs. v 110 -02 Xn- Mim^s v 18 -93 ; cast iron, 
indus. in U.S. E Rtt Mar MS: steel, specs. Dec St-OS; 
wrt, iron and boiler tubes, dimens., table, Morris. Tasker & 
Co. LiK»m Jan-SO. See also Gas — Sewer — Wates [wpes. 

Pllteburg. 5t3t5.. Ricketson Am Mtm t 19 -91 ; Eng Oct M 

-»o 

Plvut bearing (footstep^ friction, expts., retort Emg Alar H ■ Apr 

iT-m 

Planiliwter. polar, oovel applic, Emcrr. iasei Am C E * v 18- 

SS; polar. CteMlcr .S'.- Am Suf • M^ IT ; spberkaE. H. Shaw 

•Soy ass 
n«Kln( macbiiKs. plate cdgv. Fonh bridge writs Emg " Dec 14 

SSl SeUer«', Paris exlutL • Mar I4-80: doubl^^KtiBg tool 

rrsi 7i* EKg Nov »-88 
PInttIC Gaslon. pocs Ei »"jV • Jom 22 £ &- .Vim 'it S(Am 

.N>/*July IS 89 
PUuito ««ol«tio% Cotthn .^ Am Smf • Jiwe l*SS 
nwiw ttf l*>rii nMaml lai mie Sc Am S^ Mar«l-Al Otm J 

7>y 




1,ATINUM-P0ST 267 

Platinum, electro^ep,, Wahl El £"«^ July 16 El Rev Lend i\dy 
1 1 £■/ WW June 28 F Inst July, (full) Sc Am Sup Nov 22 E Sf 
Min June 21-90; metals (full) June 2fl-89; n Nov 2fi-90, 
Jan 3 -91 ; E Nrws Dec 20-90 ; and gold indus. of the Ural, 
Laurent, abs./nj/Ci'v 105 -91 An Mints s 18-90; Sc Am 
Sup Nov 23-89 ; prep, and es. of pure, Mylins, Oct 20-9a 

Playing cards manuf , Chilon (full) Sc Am Sup June 20-89 

Plumbing E Fee • Feb 4, 18 • June H, 10 ; N. J. law, July 1 ' 14, 
N. Y. specs. 21, Toronto, 28; Sep 1,20, Nov 24-88; IJoslon 
Custom-house, May, June; Chic, regulations, Oct 28; N.Y. 
Cty. Court-house • Dec 21-89 ; Turn Verein building, N. V. • 
Feb B, 13 ; and drainage specs., N. Y. city, Apr 10, 26, May 3, 
10; Boston law, June 21-00; St. Louis, Mo. inspection, Apr 
4 ; Madison Sq. Garden, N. Y. • 11 ; Hirm., Ala., practice (rules) 
■June 13; in 72d st houses, N.Y. • Nov 14-91; Chic, ordi- 
nance, Feb 13; Fifth Ave. theatre. N.Y. • July-Sep: Suffolk 
Cty. Court-house ■ Sep, Oct -93 

Pneumatic, hoisting. Wheeler Am Min " v 10 -91 ; dispatch, 
Wildemann system Eng* Nov 13-91 ; tool, MacCoys, com. 
report /"/b J/ July -89; pumping a-p. Iron Agn ' Dec 8; dis- 
patch improvements Sn Am Sup • Feb 27-92 Eng; tubes, 
Postal telegraph system, Great Brit. TAt Eng • Dec 18-91 

Pneumonia, M. Smith Si: Am Sup Dec 1-88 

Pole road locomotives E News Mar 2-89 

Police signalling, Morgan's aut. elec. system. Hill El Rfii Land* 
Mar 7-»0 

Pollard, Thomas S. Ini/ C £" v 09 -90 

Polygons, regular, graph, construct, Weihe Lthigh EngJV&h 
-8ft 

Porapeiian house of Pansa, restoration Sc Am Sup " Nov 8 
-90 

I'opulation, the world's, n Eng p 458, Oct 16-91 ; finding the 
center of. n E Neivs June ll)-89i See also under names of 
countries, cities and places 

Porcelain, manuf. in France Eng ' Jan 17, 24 • Feb 7, 21 ^c Am 
Sup • Mar 22, 20-90; English china, Bayiey, abs. Apr 7; 
manuf. possibilities, Elbers E A* Min Feb 25-88 

Portable engines and boilers. See Hotlkrs— Engines, port 
able 

Porter, John A. por. E Sf Min ' Sep 215-91 

Post, penny, jubilee, ed. Eng May 23-90 
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T-i5!5==^^ ^''^c 3t3i Srii: Tkt Emg^* Dec IS-Ol 

^Juw Tine. Tifv il l mii a. kt. proposed. Stamwood TtcA Q 

mc ts mdirtcciESi. l^Bii^er-Bmatoa ^' Am Sm^ * Aug 



■r^ir:. ?x»ti! -~ .'t-r Tw: -SS : tcDov pnasiate •SV' Am 

tV«vr* m: ssumre q c iz, .Vir Am J/ S^xlt -32 ; hot air and 
?i^;.n XT ,V.c?iL-- .- Nrw 4M : Jirape miftt. e c ooomic limit of 
y f^- -V,' ^ ^i : sipci';' in LrwcrpccL F^ 12 -OS; plants for 

^ \:r / * ^ : Ki:; l^^^W: r-^nsr SCxisoc aoL of modre power 
ii ,^<'tc^-:, '-"j^^vres^ nset .'«^r ," £" • t *5 -98l Sec also 
^ v^v s y»«-: TK:ct.T:$ — 7cw«r r^nsmss: Htdeaulic ; 
\ V *t, y^-Is ir\ rvv^a r*3nsznrs5a3a : RjUUtOADS. elec. 

l^^^rr riv'.^« •* - Ijtii* /u^ ii-Scf : and indie Waite E/ 

^V^^c T L*>iTi.5^cfT. '■^•i'^n^ /jLMTf*- -- >\ar: rooe drive for. Grim- 
>.v. ♦ • ,.• :.-- :ic >c\^i, ^cjiiiiiini^ £S iErr • Dec 24-02 ; 
V * : •,■ ..tc :.: > cn^i^Cijcn i"»v" ^^^ *'** Hiassen. cor. Apr 
: ' * . . ^ ^^5^ ; *i:t:'i. ir:<r-c^ lapcoo. 5«p li-SO ; dec 

• ,o :". -' wc, 'i :r ». xiic ivrir. claine. Maj ±L Jane 5 

• c ..-.. i \ u^-in 1 Njv iS^-SO: Herin§, Mar 19 
*.-** 5te ; ,'o: . >i,t-i»rit; .•* Stsc • War ♦ Apr -S9: to 
;,-. : :>v.L.:v^^ ". ,v»t: jTi^si<:»i lir. Lawrn Sts^ c' ^ • v 93 
^^ : *. \x S • '. .v» ► • V if i-*--5W : by nanila ropes*. Greg^ • 
'-. L. :, >.ia* - -.^1 'r*v.rci! 3-insaucter ♦ :n. 7"'w i^*^ • Apr 
^ • S -vex: :',T y.* r " ♦ Apr • Sep -9IK See 

...n;.' : • N . ; I ' i i^o, ^ iir rY>i.\.>ics: El EC motors — 
-.-v*.*-:- • i:i>.!! >> '^i* *_•,:«: 'vv:l30ai?s. «iec. power sta- 

•* . r«. >C'-\ A: 5M>; liiKi i:dm\3n\i ^icdng, do. S*: Am Sm^ 

* *i'' ' ■ 5^1 : II J5>i Jv^-iiie. it?. t'xiV. S^' Aitr Jfiiss SS 
Prefer* ;*lui«f» :xjr iwat. Vin«i on ^ n S^ Feb ^^9fi F Imst 



PRESSES - PULLEY 



Pressest power press problems, O. Smith Am Af E v9 -SS ; foot 
press, a Eitg * Mar 13-91; drop, foundations for. Gorham 
Mfg. Co., Prov., R. I. £" A'ews • Feb 22-90. See also Fokg- 
ttiG — Packing — Printing presses 

Pressure gauges, for high pressure gases. Budenberg Eng • Jan 
2(1-03 ; open mercury column tor high pressures. Bird E A'eK-s 
■July 19-90; mercuriaL on p;iffel tower A" /fK May 23-91 

Prices, regulation, legal theories of, Hadley Jf Gax Aug 12-92. 
See also Food ; Labor and names of articles 

Priestley, Joseph, por. (full) Sc Am Snp • May 4-89 

Prime, Charles //is( C E v 102 -90 

Prime movers, use of spirit in. Yarrow TJie Eng ' May 31, ed. 
June 21; the Cardium (nature of ), Gamgee* Oct 18, Nov 1-89. 
See also Engines; Hot air engines; Locomotives; Tide 

Printing, or relief plates making, Joyce proc., Hoke or Star proc. 

and Hanson proc. St Am Sup Oct 10-89 
Printing' machine, the electro-matrix E A'etvs Apr 13-89. See 

also TYi'E-setting machines 
Prison reform, Canonico Sc Am Sup Sep 3-92; Wayland Six 

Arts Mass -89 
Prjevalsky, N. M. (explorer-Asia) (full) Sc Am Sup Feb 23-89 
Professions, the, shall they be regulated, Shaler E Mag Oct -OS 
Professors, private practice by, ed. EngOct 23-91 
Prog'ress, vibratory law of, Hovey Sc Am Sup Dec 22-88 
Proje<itile'^, eiec. welded. Maxim Cassier's • Oct -92 ; vel. of, 

Holden Eng Oct 23-91 ; Justin projectile, expts. E .Vxws • 

Aug 4-93 ; path of. Oilman F Inst Oct, Ingalls, cor. Nov -9 1 ! 

forged steel, manuf., Carnegie, abs. Inst C E v 110-92; 

Krupp's and plates expts. at Meppen Sc Am Sup ' Sep 8-88, 

do. and Brit, steel-faced plates The Eng July 13-88. See also 

Gunnery and armor 
Propeller, the jet Sc Am Sup Nov 15-90. See also Screw 

propellers 
ProTideniie, R. I., Brown University Eng* Sep 11-91 
Psycliical research, Savage Arena Nov, {how we feel when we 

die) Rev of Revs Sep ; Psychology, internal. Congress Sc Am 

Sup Dec 24-92 
Public works. National, tor. F /asl Sep -88 
PlJley block Weston's triplex spur gear. Vale & Towne Co. Eng 



{ 



• Aug 22 E News • July 2ft-90 
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PULLEYS - PUMPING ENGINES 



Pulleys, cone and step, method of finding diams.. C. A. Smith | 
Am Af E * \ II) -SO; wood (various) Pvr • Mar: size ; 
speed " Oct -98. See also Belting 
Pullman. III. Eng Oct 31-90 

Pulsumetcr, test of a, De V. Wood Am M E \\S -»2 E Kee ] 
Nov 21 The Eng Dec 25 E News Nov 21 ; Mashin's aut sM 
vac. • Apr 4-91 ; De V. Wood Sc Am Sup June 28, improve- I 
ments • Sep 14-89. See also Pumps 
Pulverizers, Buchanan's Granulator E &• Min • Jan 17-91 ( I 
Am Ball • Sep 24-02 ; the Ball mill The Bug * Sep 20-90. 
See also Disintegrators; Grinding; Mill, the Sturtevanl 
Pumping engines, Coinish or double beat pump valves, Nagic 
Am ;1/ £■• V 10-89; new type, Laval foj-ricrV • Sep -93 ; I 
trip-expan., Mildura Iirig. Co., inset Eiig * Jan 18; machinery, 
Paris exhib., Hanarte sy.stem • July 211-89 

E .VefVi proposals, tible, Feb 4-88 ; compound, power of, 
tables, Hill, Apr 27-89 ; machinery in the Fenland and by the 
Trentside, Gibbs, inset /mf C £" • v 04; underground, Ber- 
nissart coll., Ledent, abs. v 94 -88, do. high-!i(t, Vanhassel, 
etc., abs. v 107 -03 Jfn' Mines v 2 -88, v 15 -91 ; machinery, 
ancient and mod., Holloway ScAm Sufi June 29-89; com- 
pound differential, Bradley, inset The Eng • July 23-91 

Boston, high-duty, relative econ., ed. and cor. inset E A'nvs * 
Dec 22, 22, Leavitt E Rec • June 4-02 

BouRNMOUTH water-worlis, Worthington TkiEng* \vti^9& 

Brooklyn, N. Y., water-works, of 1800. hist., McElroy Am M E 1 
V 13 -92 ; 4S-in. check valve E News • Oct 24-9i ; Milburo ] 
station, trip-expan., inset * Mar 12-92 

Chicago, 111., West Side station, test of Indiana block coal, j 
Nagle Am Af E v n -92 ; tests E Aetvi Jan 31 ; trip-expau., I 
inset" May 31-90 

Cornish, ' Davey ' Cassfer's • Dec -91 

Croyden water-works, compound, inset T/ie Eng • Aug 20-00 

Davev's differential, n 7!*^ Eng Jan 13-88 

Eaton water-works T/ie Eng ' Dec 30-92 

Electric machinery, Wheeler Cassier's ' Nov -91 ; in mines ' 
E &• ATiit ' June 15-89, coal mines R ft* Eng Mar -88 

iiAMPTON', Davey's compensating lever at Eitg* Apr 22-92 

Hartlepool Gas & Water Co., compound condens. Tkt Eng I 
Dec 21, 21-88 

HvDKAULic. Pearsall E Rec ' Sep 20 /nsl C E • v IM -91 



PUMPING. LONDON- WORTHINGTON 
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^rworks trip-expar 



Pumping engines, London, East, 
EHg* Aug 8-90 
LUTOS, sewage at, inset Eng " Mar 29-80 
Mechalkositz. Moravia, underground at, Sauer, abs. hut C E 

V 02 -88 

MeupHis, Tenn., Worthinglon iiigh-duty Eng ' Feb ia-93 

£ Neivs • Aug 17-89, tests • Sep 12-91 
Montreal waterworks, cost of pumping '89 E News Dec e-90 
Pawtucket. influence of steam jackets on, Denton Am ME* 

V n -90, Kent, v 13 -93 

Petershaft underground, inset Eng • Oct 1H-8S 
RhVMney iron mines, inset The Eng • Sep lfl-90 
Screw, Milwaukee flushing tunnel E JVeitis • Mar 8-90 
Trials, duty trials of, Coon Am M EvO -88, standard method, 
com. report, discuss, V 11, 11-90 E Rec May 24, 3I-90; Worth- 
inglon, performance against a head equiv. to 2.000 ft. of water, 
Denton Am M E ' v \'i -91 ; Chic. West side station, test of 
Indiana block coal, Nagle ; pump test receiving water under 
pressure, Norris • v 13, 13 -93 Iron Age • Dec 8-93 ; Worth- 
ingtOD high duty, Unwin report Pwr • Jan -89 Eng • Dec 7- 
88 ; duty, Uarrus, Feb 8, 1.5, Mar 1-89 The Eng Feb 21-90 

E News Caskill-Holly, duty . ' 
duty trials of. May 2&, June 9-8 
C £■ V 08 -8» / Assoc E Socs. 
Cornish of 1840, Denton E A't 
Feb 1, 8, 22; Chic. West Side t 

high duty tests, Memphis, Tenn. • Aug 17-89* Sep 12-91, do. 

tests, Lowell, Mass., Barrus • Feb 20 • Apr 16 E Rec Apr 9-93 

E Rec Worthinglon high duty, at Hampton, England, Unwin, 

Dec 22, 29 The Eng Dec 7, 14-88 ; Addington station, effic. 

The Eng • Aug 20-90. See also Engines, tests and trials 

UXBRiDGE water-works The Eng* Feb 12-93 

WESTON-super-mare. differential compensating T/ie Eng ]aa 13 

-88 
Wheelock, tor Eiffel tower lifts The Eng* Mar 7-90 
Willan's central valve trip-expan. sewage E News • Mar 9-89 
WoRTHINGTDN, W. Middlesex water-works Ettg " Jan 4; high 
duty E News • Aug 17, attachment " 31 ; Bournmouth water- 
works The Eng " Jaa 4-89 ; Oxford water-works, high duty 
compound • Feb 27 • Mar C, C, 13, 27-91. See also Puhpino 
engines trials, Worthinglon 



apac. test, report ■ Feb 18; 
► ; Carrus,Jan 19. 20, abs./wj/ 
performance of best mod. vs. 
IS Dee 28-89 ■ Jan 4, 18, 25, 

Worth ingtop 
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PUMPING STATIONS -PUMPS 



Pumping stations, equip.. Rafter E Mag Nov -01 % des 

E Rcc ' Mar lB-29 • Apr 5-28, May -»0 : movable plant, St I 
Louis • Feb 27-02 ; at Jutgensfeld, ToUe, abs. /»j/ CE v 
-88 J at Bercy. Paris, Avdra, abs. v lUO -90 Genie Civil • i 
-90, Paris and reservoirs, Bechmann, abs. Inst CEv 105-01 i 
An PottU Feb -91 ; Agra water-works The Eng ' Jan 16-91 | 
Pumps, Air vessels on pipes and, M'Creath Eug ' July 5-89* 
Baird. July 5-91 

Centrifugal, effics.. Webber Am A/ E ' v 9 -88; Ger 
Admiralty expts. Eng Feb 22-89 ; inventor of, Hodgkin • Dec 
5-90; effic.of, Sterk report, Dec 11-91; J. Richards £ A'mi'J 
• Jan 31-91 ; and piston, comparative trials, Clehn, abs. /t/it 
CEvda -89 Bvi Sac Mul -88 ; with cir- ejector, Lavei^ne, 
abs. Inst C E s \m -92 Genie Civil • v 19 -91 ; Wiliiams' j 
machinery The Eng Oct 26-88 

Donkey, Weir's, S. S. Normannia Eng • Sep 26-90 

Dow's positive piston and difficulties in op. pumps F Inst * SepV 
-89 R &' Eng • Dec -88 

Hau. duplex E News • Mar 3-88 

HvDRAULic, compound plunger, Woakes Am ,\fin • 
duplex compound, Bu/. Steam 1'. Co. E Xews ' Dec 13-OOj 1 
Roiix's,abs./«j/C£'v04-88.fl«/Ju<:£'»ro«r-88. Seeatso J 
Hydraulic pumps 

Masltn's aut. steam vac. (pulsometer) E &* Min * Dec 20-90 j 
E News • Apr 4-91 

Pohle's pump air-lift, Stetefeldt E fr- Min • Dec 28-80 

Pulsometer, test of, De V. Wood Am M E\\% -02 E Ngw\ 
Nov21EEec Nov 21 7».^£'«i' Dec 25-91 Sc Am Sup ]aae 29, ^ 
imps. ■ Sep 14-89. See also Pulsomkter Pumps, Maslio's 

RoiARV, Johnson's TAtf jE"«^"July 3, boiler feeder " Dec 25-91, , 
See also Rotary pumps 

Tests, centrif., effics., Webber Am Af E 'v B-88 ; pulsometer, 
Wood, V 13 -93 E News Nov 21 E Rec Nov 21 The Eng Dec 
25-91 ; centrif., German expts. EiigYch 22; Aug S-89; cen- 
trif., effic, Sterk report, Dec 11 ; testing weir, Prov. nater-worlcs 
E Rec ' Oct 17-91 ; effic. of, expts., Isherwood F Inst* Oct 
-89 ; centrif. and piston, compar. trials, Gtehn. abs. Inst C E 
V 06-89; water-pumps, expts. at N.Y., effic, Isherwood, bk. 
review, abs. v OH -90. See also Pumping engines trials 

Vacuum, Berrenberg's incand. lamp El ll'l-f * Apr 20-00; 
Nicol's shortened Sprengel Eng ■ Feb 10-88 
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Pmnpa, Valves, divergencies in flange diams., Sanguinetti Am 
.1/ £" • v0 -88 ; Cornish or double-beat, Nagle Eng* Dec 6-89 
Ward's The Eng Mar 16-88. See also Klec. — vac. pumps 

Porden, Wellington (fall) Imt C £" v »7 -89 

Pyrometers, air, Wiborgli Sc Am Sufi • Nov 24 Eng • Sep 28- 
88 : platinum, Callendar, June 17-83 ; and data, Howe E &- 
yl/iw« June 7,14 •Oct 11-90; Sainiignon's differential SeAm 
Sufi "Apr 19-00 Genie Cii'it. See also Telescope, pyrometric. 



Quarantine system of La., Holl Sc Am Sufi ' 



a 7 • Feb 4 



Quarries, Box and Corsham, Bath The Eng Sep 28-88. See 
also Bluestone; BuiLDiNfi stones. Great Brit; (Jranite — 
Slate — Stone quarries 

Quarrying, mod. methods, Saunders Cassier's ■ Sep -02 Am 
C E,E ^^e■wl ■ Nov U Sc Am Sufi • Dec 12 E A/ag ' Apr; 
marble, U.S., Motse, Oct -01 ; and stone cutting mechanism 
E &• Afin Apr 8 * May 25-80 ; granite cutting and polishing. 
Day, May B; bluestone, U.S., Day, Cen. bull. June (l-Ol 

E Nttus new bar channeler machine * Apr 13 ; a big quarry 
blast, So. Beth.. N. Y. • Sep 21-89 ; granite, Cen. bull. E Rec 
Apr 18-91 ; proc. of blasting dimension stone, Saunders " Feb 
20-92 ; mechan. and stone cutting Sc Am Sufi • June 20-89 ; 
granite .SV /f J* Oct -93 ; Belgian machinery, Paris exhib., 
Traigneauxq The Eng* May 10-89. See also Explosives; 
Granite; Mining; Stone cutting; Tunneling 

Qaartz fibres, Boys Se Am Sup ' Sep 28-89, (full) Apr 4-91 ; 
the Huntington mill Eng • Oct 10-9O 

Quartzite>t and siliceous concretions, Crosby Sc Am Sufi July 
21-88 

Quatrefages, A. Dc, por. Sc Am Sup • Mar 18-93 

Quebec, eastern, mining industries. Ells Am Afin v 18-90 

Quicksand, R. L. Harris' new proc, for dealing with E Kews ' 
Apr 2S-93 ; action of quicksands, Airy Insi C £ • v 101 -60 

QutclutilTer, produc. and trade '87, Randol E &- Min Feb II- 
88, in '38, do. Mar 2 ; mines. New Almaden. Cal., inset • Jan 
5; in Russia, Abegg. July 13; furnace. El Powenir, Spain • 
Nov 10; mining, 30-89; mines, Cal. produc. Jan 4; deposits 
of So. Pac. coast, Feb 1 : mining Co. report, 1871-90, Mar 14 ; 
mines and reduction works, Randol, Sep 8-90; stats. Jan 3- 
01 ; produc, Randol, Jan 2-92. See also Mercury 
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RABIES- RAILROADS 



Rable«, Haidekopei (full) ScJlm Sup Apr 13-89 ; and prevec- 
live treatment. Rufipr, Feb 22, Mar l-»0 

Race tracks, laying out kite-shaped. Davison E ^'cu-s ■ June 23; 
race course construct, Krause Sc Am Sup* June 25-OS, a 
theatrical, Varietes, Paris The Eng ' .May 29-91 

Back and pinion, spiral coil. Quackenboss' E A'eiei ' July 18 
-91 

Radcliffe, John A./mtCEv lO* -91 

Badfometry, expls. in. Bennett E/ Rfj Lond • Aug i^-90 

Bae, Frank B.. por. El Eng • Mar 18-91 

Bag boiler explosion near Stockpon Eng* Mar 10-88; indiis. 
Sc Am Sufi Sep a 91 

Baflroading, fifty years ago, early, ia New England, Nott 
Lti^em Jan, June, Nov -88 

Railroadit, availability of Col. cafions for, Stanton, discuss., in- 
sets {full) /fm C£"» v28, emergeDcies, Bolton, discuss, v " 27 
-92 ; op. expenses, Am. and English compared. Dorsey, v 2U- 
89 Sc Am Sufi tiovSne Eng Sep 27-89, Am. and Brit. 
results, ed. Eng Apr 2fl-92 ; No. Am. trans-continental, ed. 
July B, 20, Aug 24 ; vs. canals, ed. 24-88 ; secondary, wottmg 
of, Nov 1-89; R. locomotion, past and present. Tomlinson 
addr. May B; Am. R. phrases, Aug 15-90; coast defence for, 
ed. May 15-91 

E Mag state ownership, Croasdale, May, why they should 
not own the R's. Reece, Aug. Sep -91; beuelit of R's and 
waterways, Apr; free travel on. Cribble, n June; and Wall st 
finances, Greene, June; of future, O. Smith, Aug -92 

E iXfws foreign notes, ed. June 30-88 ; Pacific R. prob. in 
1849, map, ed. ■ Peb 10, IR; the public and R's, Sep 14-89; 
cheap construct., Am. practice, ed. Mar 14; invention, effect 
upon means of intercommunication, Chanute, MayS; free vs. 
Gov't construct.. Dorsey, 30; R"s of world, growth 1885-89, 
June 13; foreclosures sales and receiverships for six months, 
July n ; boat around Dalles Rapids, Columbia river, proposed, 
inset " Sep 12-91; early pile R's, Oct II; world's mileage, 
diags. (full) • Dec 15-92 ; humor, early English " Dec 27-00 
E Rec U. S. R's and waterways, relations between. North 
report, Aug 27, Sep 3-92 ; R. eng. in prairies of BriL No. Am., 
Money, abs, Inst C £■ v 94 -88 ; cost price on (French R's), 
Ricour, V 01, B3 -88, v 96 -89 An Pouts • v 15 -88; R's of 
world. Kohl, abs. InsI CE v 108-92 Civiling -9\ ; R. school 
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RAILROADS, ACCIDENTS- DERAILMENTS S7S 

Railroads 

in Europe, Ambroiovics R &* Etig Oct -88 ; R'a of world 
(mileage) Dec -92 

R Gas Pacific Commiss. report, Jan fl. Pac. and the Gov't., 
ed, -11. Feb 3, Eng'r's report to U.S. Com. May 11; Am. and 
English compared in op. expenses, Dorsey and ed. Dec H; ihe 
R. year prog., ed. 28-88 ; ton mileage not always a criterion 
of econ., cor. Feb 22; West. K. Club pro. May B; world's R's 
and ed. June 14, 14 ; Am. stats,, hist., Hadley, Aug -i. B-811 

R Gax Am. and foreign, fieahan, ^^y^ J Assoc E Soc Mar; 
R's of world R Gas May 30, July 18; Am. and Europe, mile- 
age, pop, and area. July 18; capital and profits, ed. Oct 17: coat 
of R. transport, vs. canal, S4 ; R. labor, tables, report, Dec 3- 
90 ; building, free vs. Gov't, control, Dorsey. abs. May aB; the 
R. prob., M'Nair,June6,July3-, R's of world, table, stats. June 
IB; transport, cost, Haines. Oct 18; Am.. German notes on, 23, 
Nov -1-91 

R Gob economies in maintenance of way, Reece, Mar 25; 
bks. on R's. review, Apr 15, 22. May 6; recent great pass, 
movements. Oct 21 ; maintenance of way question and ed. Nov 
II, 111 mileage of world in ISDO, table, Dec 2, Cen. bull. 10- 
93; feats of R. eng., Ilogart Scribntr's July; the K. in its 
business relations, Hadley, Oct -88; English Bd. of Trade 
requirements The Eng Oct 25-89. See also Bridges, rail- 
road; Cable R's; Cars; CROSs-ties; Locomotives; Piles; 
KAILS; Ship R's; Stjieet R'a; Tramwavs, Guinneas-Huot; 
Trestlrs 
Accidents, collisions, can they be prevented, cor. El Re^' • Jan 
23-92 ; a good bridge in distress, Stowell E News • July 7; 
small bridge failure, B, & O. " Nov 17-88 ; bridge failures of 
18SS, Stowell and ed. Mar 30-89; to petsons. U. S.June 7-91, 
Feb 13, 20, Mar 5-92 

R Gas train, 18 years, table, Feb 15-89 ; train, in 'Utt, Jan 31 ; 
atats. June 13 ; cost of, ed. Oct 24-90 ; train, in 1*0, table, Feb 13- 
91,in '01. Jan 2ft-92. See aho files. 1888-02, each month, first 
or last number; British, English, see R. accidents. Great Britain 
Bradford, Mass., R. Corn's, report R Gas May 11-88 
Canadian R's, personal injuries E A>wi June 23-88 
Carlisle, England, report and ed. Eng -May 10, HJ-90 
Derailments on Com. So. div. Mich. Cen., for six years, table 

E News Aug 18-90 
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^7« RAILROADS, ACCIDENTS -ADVERTISIMG 

litiUnmdH, Accidents, Flat Creek trestle disaster. KmxK^ Comb. 

r.ap & Louis. E News • Aug 31 • Sep 7. ed- 14-«S 

<..Rb \i Britain El Rev Land July ft, Aug 10-S8: CarCale. 

rtport. ed. Eng May 16, 15-90; English, m "87 E Xermi K^ 

^5 8H, in *S8, Sep 21-89 ; and U. S^ stats. Jane T-90; ia 

>n. diag. • Sep l-»2 ; R 6- Eng July -«8 ; R Gas June i 

^\*t ^. n?port, Dec 28-88, train. May 24, June 1-L Aug 5. I*. 

ui *SS report. Sep 13, Nov 1&-80; and Am. Mar 2S: report. 

AiiK 5* W^ : train, Jan 16, Mar 20, in W. May 15-29. June !«. 

IVv IS III. May 20 ; and traffic, ed. Tke Eng Aug »-92 

i iv I K. Cv^l & S. Fe bridge washout, cor. E Xevrs • June *-88 

W v\ I- KHM I » Mass., B. & M. E News • Jan 

1 1 \ iMMs Tiver bridge E News • Feb 22-90 

I V ^.Uk\ N. v., bridge failure E News • Mar 

M VK\M \i I ivwN, Iowa Cen. collision E News • Nor S-90 

Mot Nv uv NsibiN bridge, Basel, Switz. (full) E News • .Aug 1, 
vM s Ol 

\U t^ nwt disaster, Lehigh Val., and ed. R Gas Oct 1»^88 

\t u \ vnW Ccn. & Hud. River E News Jan 2-92. See also 
K uvKicnts, Talatine br. 

\t w VvMk. I.. Krie v^- W. bridge faUure E News June 30-88 

\ r \> \ vM W and Muss. R ^ Eng Mar -88 

rv« vuNt ImMj^v collision. N. Y. Cen. and ed. R Gas Oct 4 

\\ MUNv^Kt v^nt., derailment near E News • Apr 5-90 

V s « \\ \ \U>N . v^ld Col., ed. E News Aug 30, R. Com. report 

\\\\ s.\ < . ,f ■ Nov U, 21-00 
K» «» »«\v> Suvl^o derailment E News • Apr 28-88 
^ « \ .s %M >;v. V ; I uink, disaster E News • Mar 9-89 
M \i K V I'wM. V* V C & H.. a bridge which did not collapse 

' \.,i V • Nv^v :4 88 
r '* . »Mvl vitvat Utit , stats. E News June 7; and English 

V. ..■• M.u -s; .Vc^ f »fj<r July -90 
Tun v\ \ \ oU\\uM\, vor. F News * Feb 11-88 
WuMi nwi uuwtion, B. v^ M., frt. train collision E News • 

\\\\\ .^ m> 
Win 1 1 Sulpi>\n Spnnjis /■* .\V«'j • Jan 11-90 
At t ov N \ ^. 1 l.is^. And ,\n;d. of R. rates, Mordecai Am C^" v 18- 
88 : Oil. A' tr*?f Mar v»:^. accounting, English methods, Sep 14 

88 
AnvKRTisiNti expenses, n R Gas Sep 30-98 



RAILROADS, AFRICAN - BOSTON 277 

RailroadH, Afrjcan Ceo., proposed, Wiseman, ed. R Gaa * Aug 
14, map (full) Sc Am Sup Aug £0, map The Eng • July 17-31 
-91 

Algeria TV;* fw^^ Sep 27-89 

Ambulance trains, Paris exhib. Etig ' Mar 9-90 

American. See Railroads, U. S. 

Akgentine Repub., Juarer E AVn'j Aug 4-88 ; Mueller R Gaz 
Feb 37-91 

Asia, map E AVtcj • Sep 20-88 

Atchiso.v, Top. & S. Fe, earnings, ed. R Gaz May 17-89 ; vot- 
ing trust, ed. Jan 3 ; report, Dec I2-90 

Atlanta, in, Corthell report A* Gaz Dec 30-92 

Atmospheric, the The Eng Dec 23-92 

Australasia E News Mar .30-89 

Australia, table E News Jan 26 : Greffrath R Gas July 5-89 ; 
The Eng Dec 2-92. See also R's, New So. Wales 

Austria E News Nov 14-91 ; zone tariff R Gaz July 25-90. 
See also R's, pass, rates, Austria 

Baggage checking in Germany R Gaz July 2(1-89 

Ballast scraper and leveler, Boutet's R Gaz " May 8-91 

Baltimore Belt, map of Bait., Reai' AW-j •June2&-00, York 
Road tunnel, inset • Jan 9-02 

Baltimore & Easlern Shore, map. n E News • Sep 20-00 

Baltimore & Ohio, hist, of construct, develop, and op., Coheu, 
Pres. addr., insets Am C £ " v 2(1 -93 ; early hist. E News • 
July 14 y? 6- Eiig May. building, Cohen addr. (full) R Gas July 
1, 8-92 ; an. report, eds. Jan 20, Nov 30-88 ; Berlin yard " May 
16-90 

Barre, Vt., profile E News • Aug 3-89 

Bayonne, Anglet & Biarjiti E AVwj * June 9. Carimanstrand 
The Eng May 25, 25-88 

Belgium, notes E Neu-s • July 18-OI 

Ben(;al Nagpur. conversion of meter gauge lo Indian standard 
(6 ft. in), Moyle /»sf CEv 103 -91 

Bengal & No- W., locom. and rolling stock. Rhind. insets Jmt 
C£»v0l-88. See also Railroads, India 

BicycLE, Boynton's and ed. E A'ews • Mar 2, 2-89 ; Gravesend 
Coney Is. n June 27-91 

Bosnia & Herzegovina Slate. Pfeuffer, abs. /nsi CEv 109-02 

Boston, Mass., suburban pass, traffic. Rap. Tran, Com. report to 
Legislature, Apr R Gaz June 17-02 
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27S RAILROADS. BOSTON A ALBANY - BRAKES 

Railroads, Boston & Albany report ff Gai Sep 12-90, Sep 4-91 
Boston & Maine frt. office, Worcester. Mass. R Gat Jdy 19-8» 
Bournemouth direct /Sir i'w^Mar i'3-88 
Brake beam forging machine, Bayley's R Gax " Nov 21 • Dec 

n>-oo 

Bhake beams, hanging: from truck frames, L & Nash.. L^eeds 
E A'ewi • Feb 21-»l ; tests Ji Gat • Feb S-S»i strength, 
■liUness and resilience of iron trussed, J. B. Johnson * May 30 
-OO 

Bkake gear, rigging, Penn.. fouodatioD, n RCax * May IT: 
standard, M . C. B.com. report, June 28 • July 5-89 ; care and op., 
Parke, Dec 2ft-»0; hopper coal cars. Ches. A O. • Feb lS-»a 

Brake shoes, M. C. B- tests E ,\>aj • Jan V>. proposed, ed. 
May IT; and testing machine. C- B. & Q. • 31-90; metal, Sar- 
gent, discuss. R Gax Oct lS-89 ; testing ap. do. • Jan 10, 34 ; 
metal, tests ■ May 30-90 

Brake \-aJve. Carpenter's (fullj R Gas * Sep 13-89 

Bkakes. in New -So. Wales, report Eng Nor »-88; tiiab at 
Carlsnihe • Mar 29 • May 31 : elec. • Dec ei)-«9; trials, 
India. Sep I3-00 ; and auL coupleiv prog, in use of on Crt. 
cirs. tables, ed. and colored inset map E .\~e^rt ■ Dec SI, SI- 
89 ; air, fMston travel iatUcs., Potts and Schrm er-Tliompsoa, 
Sw«» repon • Dec 30-9O; air. Parfce's slack adjuster • Sep 
15: air aad auL couplets. Gov't polkry. Wia S»-OS: contin, 
cUss. ol. MetcaUe. inset Imu C £ • r « -»8 

R Oaa cause of sbock. HoOetiih. coc. ■ Apt 27: locon. and 
lfu». Howard ■ Nov S3>SS; actual asd possiUe btakng 
powvr of a traiM. n * Aug 3IV-S9 ; air, pcactice, Phdan, bk. 
renew. Jimc <: «-wfaed track. Wag. PaL Cat Co. • An)[ S; tni~ 
coasiikfed denwats io. Parke ■ Oct ^ : tiiab in ladia, Weai- 
iBgk. wd nc table. Nor 7-90 

R Gmi attt. air. Banies * Jan 3. Feb «: AasaaHan trials 
(f«R)*Ji^3l. A^3^: fn. sctricc Rhodes. Oct •: air. trials. 
New So. Wales (iulQ lit; air and steam base spet^ Not.«: 
rnnkv. tilscws. M-ttI : av. Mtadard vesa. ed. A^ i ; poiwer 
vartuiuK fawoi dUkrcm bnte aboe netafa. SywoestndL oot. 
S«»t«-S9t Ckmaa triab & Am 3^ • Mnll>S9;aM. 
vac tk>e<aaty«aMC3 oi AicUMt Tltf £V Jne IT. da. Dee- 
Ity • ]«ly II. awi cqr. A« :>^90 

BoTBK-v power, tests £ ^>Ww.f Feb 1. B. & Ol fOS; Afis 
cwr Jt C«i • Ai« tV«I ; ah- bnke tost^ ap. ■ SBp SMM 
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Railroads, Bkakes, Eames vac, in ' Catechism of Locom.,' For- 
ney, bk. R Gr- Eng * July -SO ; Sc Am Sup ' Apr 21 The 
EnglAit 16-88 
Kanes Sd Am Feb 19-89 
Manomatik momentum, the H Gas • Mar 23-88 
New York Air B. Co. RGai* Oct 10-90; Westinghouse and, 
Lehigh Val. tests, Burlington and ed. Feb 12, 12, emergency 
stops ■ 19 £ JViws Feb 27, Mar 5 ; triple valve tests • Feb 13, 
13-92 
TuRNER-Beard buffer frl. and ed. R Gas • Feb 10-88 
Van Depoele's elec. Ei Eng* IJec 3-90 
Wksting HOUSE frt. train Eng ' Mar 9-88; Belgian trials • 
Oct n-90; German, Baden State R's., Kapteyn's ap. E 
News • Apr 20-89; frt. train test, effie, record of, July 1-2; 
rigging, Parke, Dec 20-90 ; R's equipped with, inset map • 
May 2; tests in So. Australia, Aug 1, frt, train, New So. 
Wales, 15-91 ; rack tests for, Apr 38, May 3 ; air pump and 
valve ■ Dec 20-92 ; ' Catechism of Locom.,' Forney, bk,, in- 
set JP &• Eng • Mar - May -89 

Ji Gas frt, train, H. H. West'gh. Jan 27; gear for 0-whee! 
truck ■ June 1. 8 ; quick acting, working instructions ■ 15- 
88; rules, N. P, Mar 15; gear for Sox stock and ore cars ■ 
Dec aO-89 ; recent imps,, H. H. West'gh, Oct 10 ; and vac, 
trials in India, Nov 7-90 ; air, trials, Sep 10 ; imps, ■ Nov 25 
-93 ; air, questions regarding use of Sc Am Sup Aug 1-91 ; 
goods train Thx Eng Mar 9-88 ; 50 carriage trains, expts. • 
Oct31-90 
. Brazil E A'ews Mar 30-89 ; map R Gas • Dec 28-88 
Bridges. See Bridges, names — railroad 
Brighton jubilee, England 7'/iir E/igSep 25-91 
Brooklvn bridge, N. Y„ terminals, com. report and ed. R Gas 
• Apr 27-88 ; traffic capae, (full) • Mar 28 • Apr 4-90; ter- 
minus report " Jan Ifl; passengers carried, diag. ,S"^.A'/* Sep 
-91. See also Bridges, Brooklyn 
BirpFER, Westinghouse friction, tests E News • Mar 1-90; 

Webb's hydr. stop • Jan 24-91 . See also R. bumper 
BuitDINOS, Macon & Birm, standard, inset E News * May 28- 
93 ; structures, use of wood in, Jameson R &• Eng fences • 
Feb, cattle guards " Mar, watchmen's houses • Apr, section 
h's ■ May ■ June, small stations • July ■ Aug - Dec -89 • Feb 
- June ■ Aug - Oct • Dec -90 ■ Jan • Feb -91 
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Railroads, Buildings 

R Gai Berg, watchman's shanties • Aug 15, seclic 

• 29 • Sep \'i, ha for employees • 2'}, reading and club rooms 

• Oct 3, 10, snow sheds • 17, signal towers • 24. ash-pits • Nov 
7, sand h's • 28, oil storage • Dec Ifl-OO, ice-houses • Jan 9, 
water stations • 23, car sheds • Feb 6. oil mising • 27 " Mar 13 

BtJMPER post, Jameson R S' Eng ■ Mar -89. See also R. 
bu£Fer 

BuRHAH-Siam- China proposed The Eng Apr 27, May 4-88 

Cable. See Cable railroads 

Caledonian, English, notes E Neivs ■ June 20-91 

California R Gax July 22. Gray. cor. Aug 26-93 

Camden & Amboy, origin and early hist. E News Dec 12-91 

Canada, ed. Eng Oct 10-91 ; and U. S. '87 E Keios June l»- 
88 ; sials. July 27-89 ; and No. £.. early, map * Aug 4; stats, 
n Sep 1-92 ; and canals Tke Eng Nov 9-88 

Canadian Pac. Keefer, Pres, addr,, inset map (full) Am C E * 
vlO-88;T. K. Thomson i'J/of" Dec -91 ; location through 
Rocky mts., profile diag., cor. E .\evs * May 26; Sep 22, 29. 
Oct 13, 27, Nov 10 24, Dec 15-29-88; Province of Manitoba, 
Jan 5 ; arch culvert plans " Apr fi : report, May 25 ; r 
structures timber works, inset * Dec 14-89; report and ed. 
R Ga» May 24-89, June IS-90 ; Keifer, abs. July 6-88, (full) | 
Sc Am Sup • Feb 9-23-89 

CARRARA-Marble District Sheiber, inset l»sf C £■ • v 103 -91 

Cars and carriages. See Cars and carriages 

CATTi.E-guards, the Merrill E A'e'u-s * Apr I9-90 ; tests, Indian- 
apolis, Dec 5-91 ; cor. • Jan ; aut. surface • Nov 3-92 i 
Jameson R 6^ Eng • Mar -89 ; Iron surface, Nat. Surface G. | 
Co. R Gaz ' Feb 7-90 

Caitcasus & Cen. Asia, Abraghamson R Gat Sep 30, abs. /nti ] 
Cf V109-93 

Central Am. interoceanic, map Eng • Aug ID, 2fl • Sep in-92, 
ffCaa Jan 30-91. See also Railroads, Pan-Am. 

Central Pac. and Union I'ac., driving last spike, Dillon R Gas 1 

• July 29 Scribner'! • Aug -93 
Ceylon, n E News Feb 2-89 

Charges in diSerent countries, ed. R Gas Mar 26-90 
Cheapest in world. Pew Am C E'v 23-90. See R'a, Dublin \ 

& Wrig^tsviUe, Ga 




<» r^c-a.DJk, mb^E^ 



.cd.>^«:Hdtt.<d.Oa^ 



t.npmi M Gma .Km*-*^*-^* 



• Dec -•£ f i:;^ |m s-a* 

Chesapeake A O- ■ 
Chicaco ILfe 
GoOm f C0 Ave «.S 



Chicago, 9m. A Q. iiptn. i^hi ate. M Ob 1 
4-90, ed. Air «-M 

Cbicago a Sa Wes 

Crkaoo, ttoA Is. Jk Pac^fc 
Kpcn jr <7a J^ ta-99 

Chili, praJKtni EXemt Nm N: X« *^ Am. P— nwi C^ 
map>Dec8-8S: Hv»^«»; Jm !»••; Ucfas f £«r ■ 
No* S3-88 ; snMM. Com »i^ Od ai-«« 

Chixa. bxt £ .Wm Dec ZS-««; S9 SI, So* » — ; No. 
CUn aad aA(nM.Ki^er/«tf C£*vHi-*l: Fof in 
Cov\. R, MMkoH. As. • TM»-aC; « «-£vJm-*S: 
JP Gmt \^ U-88, ■ • Fcfc t4-«>; Diier. Afr W-01 : 
(finf) rmea ft Kxv^ & J«a ^^ Feb t-a* 

CixDEK loMli^ pfaBt. Cm. Wash, ft lUk, Enw £ .\>wi ■ A^ 

ao-oo 

CoAt^cfantci. JaaeMB J? fr- far* Aag* Sep -89 
COLOHBU. in TV £^ Not 2-SS 

CoMNissMxs nporo, 11 iaBOMi. M«. E .\'emi M» SI -. KAosas. 
Apr 14-SS: Mc Mh&, R. L. N- V- A^ *-90. Stx also R's- 

InteraUte Commiss. 

CoKGKESSEs, inunat. f ft* fiv^Jan -88, RoD. D«c -89, ]u 
89, Jan -90; Milxn. Cabctud. aU. /kx/ C £ * « -88 ^mt 
/*grm Chili Not -8T 

Construction, locAtiaa with tapei ciktcs, Olautew! £ .^incf * 
July 31, SS: eanhwoik CMnput. formolA. diag. ■ SS.ed Aug IS: 
from preliTDioary to track, Parei, Aug 11-35. Sep I: a ctdss- 
Mction mcemonic. tkbok. Sep e»-88; econ. o( amber con- 
sumption for R's. Tratman. NoT3:siaDdard retaining wall, N.Y. 
Cen. ■ 3»-80: location. Wellinftoo • J»n 25. Feb S: proper 
frog location. Avery • Mar 22-90 ; new* aod notes E Nesis 
61ea. SeealBoR's,curves — locAtion— U.S.; TRACK.etc. 
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Ballroads, Contintol's. Silsbw's multiple dispatch, Sdit&idt 
Eng • Jan !i-»l. Sec also R's. sidewalk 
Corpus Christi 8t So. Am. E *• Mim Sep 30-90 
Costa Rica, n E Nev>s • Feb 16-89 
Couplers, 17-5. R's equipped with M. C B. ant, inset xaxp 

E ^'ewt ' Apr 25. 25-91. See also Cars, couplers 
Crossings, of great rivets, locationi Zdziaiskj R 5^ Eng * Aug 
-Nov -92; grade, abolition in Mass.. ed. June :iT. Mass. law. 
JnIy25-90 

Buffalo grade, prob.. Guthrie R Gai ' May 6-92 
Chicago grade E .Vca's ' Sep 22-92 ; Stewart a« (compli- 
cated) ff Cat • Apr 24-91 • Jan 29-92 
Complicated, Minn. & St. Louis E Neva • Dec 28-89; 
N. Y., Prov. & B. • Apr 20 ; Penn. R. • Mar 16-90 ; Chic, 
Stewart ave. ^ Cit* • -Apr 24-91 • Jan 20-92 
FoNiAiSE continuous R Gaz * June 10, (detaib) • Dec 18 

-91 
Grade, who should pay for Ihe abolition of, Mass. R. Com- 
miss, reporls. ed. E ^'tiL-s Aug 4-8S ; abolition in Mass., 
ed. R Gaz June 27. Mass. law. July 25-lM>. See also R's 
crossings, Buf.-CTiic- Worcester, etc. 
Mass. R. Commiss. report, ed. E .\eu-s Feb 23-89 
Movable point, Wharton R. Switch Co. E Aewt • Dec 14 

-89 
WoODLAWN. N. v., N- Haven & H. £ .Vewi • Jan 24-91 
Worcester, Mass. grade, prob. al E R€c Apr 30-92 
Cuban, operating eipeoses E A'm-i June 23-88 
Culverts, standard box and road beds, Kan. C. & Om. E JVtwt 
■ Mar 3 : pipe, 31-88 ; wooden box and cattle-guards. Or. Pac. 
standard * Jan 12. pile and box drains * IS; plans. Can. Pac * 
Apr6; arch, I. D. &S. 'June 8: and cattle-guaids. Can. Pac. 
• Aug 24, B. & M. • 31-89; R. maintenance requirements. 
Swift ■ May 30* June 6, 13, 27-91 ; Jameson R &• Eng* Apr 
-89 ; Ind., Decatur & Springfield, Hill R Gai * May 25-88 ; 
pipe, ' Plant ' system. Howe • Apr 24-91 
Curves, transition, Cain Am C E * v 2B, method of running in. 
Ward, V 27 -92 ; resistance expts., ed. Em£ Sep 2.1-92 ; safety 
and anti-friction device. Pendleton E &• Mitt • Apr 12-90 

E News easement rules for. Young, cor. Aug 18 : field notes, 
best form. Burgess. Sep 22-88 i Echols, cor. • May 4-89; a 
24° curve on trestle. Haddock * May 10; sharpest in use, HilL 
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Railroads, Curves 

July 12-00; transition, locating, Hughes, ror. " Dec 2)>-92; 
easement, Frescoln Lehigh Ens J fcb, location of, F. P. Spald- 
1 ing. Ocl -88 

I' ^6^ i'nf transition or easement, Jameson "May- July -Sfti 

Philbrick. Riffle, cor. • June -iW, Echols • Oct -92, Gieseler, 
R Gas Jan 4, Feb 8, Mar 22, Beahan, cor. ■ May 31-8W, Tal- 
bot, July 31-91, C. Allen, May 27; resistance, Banderali, Oct 
7-93 Eng; curve ranger, Trotter Sc Am Sup • Jan ll-»0. 
See also Curves ; Insthuments 
Cutting cross^ection area, method of cal., Breakell Imt CEv 
104-91 
Decauville portable system, Paris exi>ih. Etig' May 3 • June 
7, 14, £ AVwj* Junel.and rolling stock TAe E/ig'MayH- 
89, working results, Jan 24-90 
Oemukrage, St. Paul-.Minn. Assoc, and ed. i*? Gax Jan 29,20 



Dewer, Col. Canon & Pac. project, Stanton E A'eiiis Aug 17. 
inset • Sep 21, and ed. (full) ' Oct 18, 18-90 

Dublin & Wrightsville, Ga., cheapest in world, Pew. discuss., 
insets Am C E 'v 23 -OO E AVu-j Aug (i-90 

£arlv, horse power and sails on E A'ews May U-89 

Earm.ngs and dividends, ed. R Gss Sep 38-88 

Earthwork, See Earthwork 

East Tenn., Vir. & Ga. report R Gax Nov 13-91 

EcvfT, Kupka, i'wf* June 5-91 

Electric, elec. working of. limitations of steam and electric, in 
transport,, Hall Am M Evil -90 E News July 12, 12 R Gas 
May 23, 23-90; as applied to steam roads, Dashiell /fw J/£ 
• V 13 -92 Cassier's ' May -91 ; coming development, 
Sprague, Nov Ei !V/a]\tne 18 E -Vews July 7. 14-92 

El Eng munic. rap. tran. by, Sprague (very full) Aug, dis- 
cuss, (very full) E/ Rez' • July 21, do. El Eng Nov ; st, R's in 
Am. (list) Dec -88, Jan, Mar-Dec; Mansfield, Sep, table El 
Rev Land, Aug 3(1 El Ra' IT R ^ Eng Oct -89 

El Eng St,, interference with telephone service, legal decis. 
Mar ; st., Sprague, Mar El Rt-v Mar 8, (full) El IVld Feb 22 
St R J Mar; social side, Martin El Eng Apr -2 El KVrfMar 
23, (full) Sc Am Sup May & St R J Apr; tramway data, 
Hutchinson El Eng Apr 1(1; evolution of, Wetiler, 23 El Rn- 
26; single and double trolley systems, Mansfield, May 17 
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Railroads, Electhic 

table El Rt-.- Land Aug 30 El WId 17, addr. E News July IS, 
T'Aei'wpSeptC El EngMayT^ limitation of steam and electiic. 
in transport., Crosby (full) 28, (full) El IVld 31 ; traction data, 
Reckeniaun El En^' June IS £1 H'ld' 1: underground sys- 
tem, Wheeler El Erig * Sep 24; mo. power, technically con- 
sidered. W. Allen, com. report, Oct 22 El Ra' 25; overhead 
line construct. El Eng • 29; Harding conduit system " Dec 
3-©0 

£'/£"«^bist.,stata., Pope, Jan 28, (full) £"/.ffrt' 31, notes £/ 
H'ldSX SI R/¥eh; overhead consInict.i:/£'«^ Jan 28; high 
speed work, Crosby report (full) • Mar II, discuss. " 18, (fijl) 
El Re-<> • 14, (full) ■ 14, discuss. • 21, (full) St RJ ■ Apr ; con- 
struct, and op.. Field El Eng • Sep 1(1, (full) St RJ Oct ; three 
years' development. Griffin El Re-.' Ifl El IVld 19 SI RJ Oct 
El Ettg Sep 10; standards. Crosby, Oct 28; the dependent 
overhead or underground system, Mansfield, 28 Si R J Nov ; 
most econom. power, tables. Badger report El Rev 31, (full) 
El irid 31 E News 24 El Eng Oct 28-91 

£■/£■«.? construct., McCay • Jan 0, Feb 24. overhead wire. Peck 
• Mara El IVld " 5; engines, high and low speed, compara- 
tive tests, Wason El Eng 9, Serrell, 23, Wason, Apr 27 ; future 
development, Sprague, June 15-29, July 8, (full) El Re-ii Aug 13 
El IVld Juns IS R^ Eng Sep SIR J July. Aug; series elec, 
traction propul. system. Perry, Leonard El Re:- " 18 " July 2 
El IVld' 18.18, Dec 3, 10, 24 ^/ .ff/" July £/£"«.?■" June 15; 
a model roadbed and underground wiring, BaumhoS report, 
Oct 20. (full) El IVld 20 E News 27 ; machine shops econ., 
Bickford. com. report R Gaz 28 SI RJ Nov El Eng Oct ''1 ; 
elec, horse and cable, relative cost of op., Ramsay, com. re- 
port, 28, tables El Rev 29 El Wld 29 R Gaz 28 St RJ Nov ; 
resistance of return circuits, Warner. St R J* Dec El Eng 
Nov 7; and elec. li^ht plants op. from same station, McCay, 
Dec 28-92 

El Rev Land overhead wire strains, tables for cal. Mar 30; 
Sprague, ed. At^ 3, discuss, (full) Nov ; undergr. vs. overhead 
wires, N. Y., Wheeler, Nov 2 El Rev'Stp 15, (full) El Wld 8 
-88 ; traction probs.. Bell (full) El Rev Land July 12 ; applic- 
of electricity to, Sarliaux report, Nov 20-89 

El Rei- Land St., Sprague, Mar 21 , 28 ; traction data, Recken- 
zaun. May 9, IQ ; single and double trolley wire systiinis for. 
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i! Railroads, Electric 

Mansfield, June 20; traction pr<^., Bell, July II; overhead wires 
(mechan. strains), S. Russell, Oct 24, construct. ■ Nov 21 ; St., 
Bailey, Dec 28 El Wld Nov 22-00 ; traction. Reckenzaun, 
May 20, June 12, July 17 ; for rapid interurban commun., Ziper- 
nowsky, Sep 18, 25, Oct 2-91 ; traction, cost, Reckenzaun'(full) 
• Mar 25 ; uaction for tram cars, Epstein • July 15-93 

El Rev elec. vs. horses, Oct 27- 88 ; st., Griffin, May 11 Sc 
Alt Sup June 15: series traction (undergr. conductor), ManviUe 

I EI Rev Oct 12 ; electric, for at. cars. Am. St. R. Assoc, com. 

report, 2il-89; Waller- M an vi lie traction system ' June 14; 
Bailey, Nov 22-90; construct.. Field (full) • Sep Ifl sup; the 
dependent overhead, Mansfield and independent storage sys- 
tems, Neftel, com. reports, Oct 31, 31, (full) El Wld 31, 31 

I E News 31-01 

|| El Rev traction, compar. of mod. methods, May 28 The Eng 

Mar 2S; relation of electric, to transport. June 25; discuss. (full) 

' Nov IB, 26, traction, Dec 17, McTighe, ;!-17 ; Pruynway elec. 

elevated ' 24-93 

' El IVId Sprague, discuss. Oct 20-88 ; traction probs,. Bell 

(full) • June 22; St., Am., table of, Oct IB; electric, as mo. 
power, com. report, 2(1; car service points, Crosby, Dec 21-SD 

I El IVld single trolleys, City & Suburb. Telegr. Assoc., Taft 

decis. (full) Marl; Knoxville decis., Gibson's May 3; single 
and double trolley systems, Mansfield, 10; storage bats, and 
horses, compar. cost, Gadot, 10, 24, 31, June 7-21 ; the cur. as a 
traction increaser, RIes, June 7: traction prog,. Bell, 28; lighting 

|| in R. service, Leonard (full) July 12; double trolley system 

I imps. • 12 ; Harding's closed conduit • Oct 11 ; op. of, 18 ; ear- 

I' liest (hist) * IS ; mo. power, com. report, 25-90 

El W/rf construct, bonding the track, Colgate * Mar 14. line 
•21, feed and trolley wires • 2&: st. stats., Cen. bull. May 0; 
traction cost, West End, Boston, Sep 5 ; construct, and op. and 

]| cen. station interests. Field (full) 11>; mo. power for st., com. 

report (full) 20; for rap. tran. between cities, Zipcrnowsky, Oct 
10; Edison's view of future, 31. cors. Nov 7; cars speed in city 

I sts„ Hewitt* Dec 19-91 

i' El Wld undergr. system. Boiling • Mar 19 ; track bonding 

y overhead construct., Wiley " Apr 'i\ transport, relations, 
en, June 25; legal decis, (full) July 10, litigation. Stone, Sep 
: St. standards for, Crosby, Oct 29-92 
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Railroads, Electric 

E Mag Sprague, May; undergr. vs. overhead wires, Webb, I 
Aug: St., advantages, Prindle, Aug -III ; St., as investments, I 
Serrell. May -OS; and cable, return of power in, Bryson f^ I 
Min • Dec 7-8» 

E .\>a>j growth, Sep 7. Oct ; cost and prog., T-H systen 
Nov 10; max, gradients on, Dec 1-88; Boston, Aug 10-81 
cable, elec. and animal power, rel. econ., Cen. bull, report. May I 
23; St., mo. power for. Beckley. Sep 20-91 

E News cost o£ traction, Sellon, Apr iO. imps., Mclntire, 
Sept 29; conduit, Barkley • Oct 20; Intramural elevated etec-, 
World's Col. extiib., inset * 20; and cable, compar, cost of op., 
report. 27 £"/?« 2S-92 ; St., table, Preece, Feb 11-88; devel- 
opment, Sprague, May 9 ; St., finances, Beckley, Sep 28-91 

F Inst Griffin, Apr -90; applic.of electric, to, Sprague, abs. 1 
Inst CEvlW -90 £"/ IV/^ v 16 ■ 90 ; si., data. Spr^ue sys- I 
tern, Hutchinson, abs. Inst C E v 101 -90 E/ Eag -90;M 
and cable, Kebby, abs./nj/ C £vlOa-91 /Asmf £ SacsFA^ 
-91 ; elec. locomotion, Geipel fnsf Af E Feb -88 ; ii 
(extent) R Sf Eng Nov -OO El Eng; elec. light in R. service, .1 
Markland iV Gaz Feb 27-91 ; future, Sprague. abs. July 8 \ 
-92 

.Si ^OT ^«</> traction and accums. • Aprl3-89 ; Novl5-90( 1 
conduit. Field ■ Mar 14 ; notes. Pope. Apr i\ high speed work, 
Crosby (full) ■ 18; development, GrifiEn, Oct 10-91 ; trolley 
system discuss. June 4; overhead system • Dec 24-92 St It J 

iV /?_/ storage and direct systems, Blackwell cor. Apr; trac- 
tion, Sprague cor, June, munic, rap. tran. prob. do. Aug; list 
Nov -88 ; Be nlley- Knight " Feb; Mansfield, Sep: mo. power 
tinan, conditions of success, Barr report, Nov -89; trams 
cable, horse and other, Fairchild (very full) " Mar - July • Sep 
• Oct ■ Dec -»0 " Jan - Apr ■ June -91 ; mo. power, com. _ 
report, M'Carty. Nov, Nov -90 

St RJ Thos. Davenport's model invention. Pope " Apr; and J 
cable construct, and op., Kebby (full) May; Condict. July; over-'l 
head wire, instructions to linemen. Baker • Aug; mo. powvl 
for St., com. report, sup. Sep 15, Oct: from sociological point ol fl 
view, Crosby, Nov; nomenclature of terms used, Nov; praclic>l-f 
side of, Bickford ' Nov. Dec -91 

St RJ overhead construct., Bickford, Feb • Mar, C. i 
report, Nov; and cable, rel. advantages, Feb, cor. Mar, Jtd 
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BAilroads, Electric 

Aug; standards, Crosby report, Nov -92; Griffin (full) Soc 
Arts .I/flw -89 

The Eng in U. S., list, Feb 15; Nonhfleet series, inset • Mar 
15-80; troubles in Am., Sprague, Mar 13-91; traction and 
finan. aspect, Sellon, Mar -i,h, cost and load diags.. Reckenzaun, 
Apr 1, Jarman system • June 10-92. See also Street R's 
Albanv si RJ ' June -90 

Allegheny City, Pa., Hen tie y-K night El ll'/d' Feb 18-88 
AsBURV Park, NJ., Daft, power test. I dell El W/rfJune8-89 
BENTLEV-Knightiraps. £'/jTrj/' May J-8ft; (conduit) SlJf/ 

• Mar -88 ; ■ Feb -SO 

Bessbrook & Newry, Hopklnson, discuss,, inset (very full) 
/nit C £■ • V 01 -88 

Birmingham, England Sf/^/ Dec -91 

Boston, Mass., West End si. n Ei Rev • Aug 27-92 ; power 
station Pwr • Apr, n El Wld • Jan 18-90 ; traction cost, 
Sep 5-91 ; report, Aug 20. Nov 111-92; E News Aug 10- 
89 ; rail section ■ Oct 25-WO ; Whitney, abs. InU C £" v 09 
-90 Et Eng; power plant St R / Dec -89 " Jan -90; • 
May; report, Dec -91 ; Sprague system " Jan -89, See 
also St. R's, Boston 

Bkain system of traction Ei Hev Land 'Sep 9 Eag* Sep B, 
closed undergr. conduit, n £ &* Mm • Sep -HS/RJ* Dec -93 

Brakes, Widdifield & Bowman El WIJ • May 18-89; 
Genett's elec. air SI RJ • Aug -92 

BRooifLYN trolley system dangers, Moses El Rev ' Sep 10-92 

Budapest, Hering El Wld • Oct 24-91 ; undei^r conduit, 
May 14 ; Bartol, n F Imt • Feb -92 ; Uppenborn Sc Am 
Sup ■ July 4; dribble St RJ • July -91 

Buffalo (plant) Field St R J ' Feb -91 

BuRGENSTOCK, first rot.. Lucerne, Switi, n The Eng Sep 7-88 

Cars, elec. cur. as a traction increaser, Rics El Eng June 4 ; 
EdUon's gear • Sep 17; Westioghouse " Oct 1.1; Baldwin's 
reversing gear " Oct 22; Belding's gear" Nov 20-00; T-H 
single reduction, " Feb 4-91; hist, review El Rev sup- • 
Oct 18-90 ; Bentley-Knight truck, standard motor EI Wld 

• Jan 12 " May 4-89 ; running gear • Oct 18-90; Pullman 
sL double deck E .Vews • Oct 31-91 ; Wenstrom hydr.gear 
TAe Eng ' Dec 5-90 El Eiig, See also R's. elec, brakes — 
fenders — heaters 
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RailroAdfi, F.: fctuc. Chicago- Si. Loins Ingli speed, proposed 

E: ii'Zs* Ttb 1<x Adams • Tnnc \\-9Z 
Cincinnati Sprarae srsam Em^^ Aug »-dO 
C: xT>rir5w Harciri^'s dosed E: WId ♦ Oct 11-90; Barkley 

E \n:s • O- ?■:• «2: ndd J^ir Am Smp ♦ Mar 11-91 El 

Ekt. S«* ajx> R$ dec BcoiieT — Brains — Budapest — 

Lcrre — S>=aessL ric- 
Daft. ». « k oc earraied rcsods asd rap. tran. £"/ Emg Aug £"/ 

-^rr -I--?/ ♦ A35 ±. 3^: tes:. IdcD 5i- Am Smp June ±2-89 

3:^-. e^'i Sxd:..' 
I>i*Br'y.-E, la. Edco storage bai. motor. De Land EI Wld ♦ 

Er^:o sterile ba:» st. car Bates EI Emg Oct ±2 El Rei' 25 

£:/ ;^ *.V ±5 ^^.' RJ Not -90. Sec also R s elec- Dubuque 
Ed:5-:x"> sl E' Ek^ Not 1>-91 
EiCKEMEYTR-ricId dotoc El Emg* Dec 9-91 
Fend£?.5. West End- Boscon. report £" A>arj Feb 21-91 ♦ 

<3ct?T-92 
Florence i F:esoIc- Sboiwer vfull. El Rrc Ltmd* Sep 25, 

i'se: /icj/ C iE" * T 1-5 -91 
Fy-ANKFURT-'Jaenbach tramway. Krause El Emg ♦ June 

-«8 
Gearing, epicjlic. for cars and eleTators. Aldrich El Emg ♦ 

June r2 -92: woDden-toothed El fi'Jd • Aug 2-90. Sec 

also R*s~ elec, cars — motors 
<^3reat BntairL tramways position in England El Rri' Aug 8 

E Xiz^i July IS 91 ; United Kingdom, table El Wld]zxi 

25 90 ; and cable. McCalJum .^/ RJ Oct -92 
Heaters, the Carpenter-Nevins El Emg • Dec 3 ; dec Hanna 

El Rn- * Dec *>-90 
Hamelrg. Huber. inset /ms: C £* • v ft2 SS 
Irish's system TA^ Eng Apr »^S8 
LiNEFF tramway system El Emg* Oct 29. Kapp report El Rev 

Lomd • July 4. 25. Sep 19 El Wld ♦ Oct 4 : undergr. system 

St RJ ♦ Nov : magnetic The Emg* Aug 1^90 
Liverpool elevated Eng, The Emg* .Aug 15-90 
London. City & So. Lond- subway El Rev Lomd * Nov 7- 

90, Grindle, July 29. Aug 12, Sep 16-92 El Wld* Nov 29- 

90 i? 6- Emg ♦ Jan -91 
Love conduit system R Gas * Sep 9-92 
Lowell, Mass. plant Pwr * Dec -91 
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Railroads. Electric. Lynn, Mass., profile El Kev • Dec i 
88 
.Motors. sI., Manhattan elevated and st. locom.. compar tests. 
Moss, discuss., insets Am C E * v^S -90 ; total effic. and 
power required to drive ear. Bonnett. v -SJ -93 ; Eickemeyer- 
Field El Eng* Decil; formulas, Reid, a3-91 ; elec. control 
of. methods. Parshall • Apr l'7 E! Re^' • 30. discuss, (full) 
May 14 El W/d' Apr 30 " May 14 St RJ May; teats at 
Minneap, Shepardson (full) • July 11 El Rev ' 1(1, (full) El 
Eng 13; St. car, testing. Hutchitison ' Aug 31 : Rae. equip, " 
Nov 30; Sprague, test £■/ ^«' /,o«rf 1 1 93 

El Rev Sprague, magnetic data, Parshall • May .11 El IVld 
•31; the Wenstrom • Sep u7-»0 ; the Palmer • Nov :;8-»l ; 
Bentley-Knight standard El H'/rf'Jan l:i • May-l; Sprague 
St. Dec 14-89 ; in R. work. Hell R this Mar :il-90,eds. Apr 
n, M-91, (full) El ll'ld Mar T>; wooden-toothed gearing • 
Aug 2-90; Short's gearless. Higgins (full) St R J • June 
-91 • May El IVld op. (full) ' Apr 10: bucking of St. motors. 
Shepardson • Sep 10-93 ; new departure in construct. Leon- 
ard E .Veifs Nov i'S-91 ; Sears, ed. comments R ilas Nov 
IS 92 

St RJ prob., MaUloux • Feb -90 ; Patton, n • Oct -01 ; 
single, for cars, Sperry • Apr; and dynamos manuf., T. H. 
Elec. Co., Lynn • Aug • Sep -93 
Neversink mt., test, Hering, Aldrich (very full) El WId* May 

28 - July 30-93 
New York, Fulton si.. Bentley-Knight (undergr. wire) E Rec 
• Apr 0. n Tht Eng • Feb 1-89 
I Pamis. Julien-Toumier-Broca E Ne^vs * Aug 11-88 

PiTTSBURfi E A'e^vs June 30-88 
Pole, the Milliken E Xtwi • May 3; Pho:ni)( iron col. R Gas 

' May 2-90 
Power stations, Mailloux's system of power equalizing El Eiig 
I • Dec .1-90; Church, n ''Apr 27, points " June 2B; Mail- 

I loux, Aug 31-92 ; tests. Hale El Rtr Land • May 30 El 

I WW 17-90; high and low speed engines, compar. test, 

I Wason. Mar 10, Apr 30; importance, Roberts, Oct 22 ; ideal, 

E Field, Dec 3), etc. -93; Mackie El Rtv July 23, 30, Aug 

I -92 ; (steam) plant. Field Pwr " Oct -91 ; Church • June 

I -^92; St R J ' July -91 ; Field. Cook • Feb, Bickford • 

I Mar • June • Sep ■ Oct -92 
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Railroads, Electric, Biddeford and Saco, Shaw El Eng* 
Nov 23-93 

Boston, West End, Shaw (full) El Eng • Oct 21-91, n El 
WId • Jan 18 E Rec • Apr -90 Si RJ • Dee -89 ■ Jan 
-90 • Sep -93 
Brooklyn City J/ j¥/» Oct -92; Buffalo, Field f /£»/■• 
Jan 28-91 ; Chic. City St RJ • Dec ; Columbus, O. • June 
-92 ; Indiaoap. El Rn- • July 5-90 
Knoxvii-Le, Tenn. El Eng ■ Aug: El Rev ' 9 Pwr • Aug 
-«0 ; Uke Roland eleva. R., Bait, Abbott El Eng • Dec 
7-92 ; LitUe Rock, Ark. (full) El Rev • Aug 20 St RJ • 
Sep -92 
Lowell, Mass,, Shaw El Eng • Jan 14-91 ; LoweU & Sub- 
urban, do. • Oct 12-93 ; plant Pn-r • Dec -91 ; Newark, 
N.J, 'Jan -93; Pitts., Duquesne traction Co. J/ ,ffy May 
-91 ; Topeka, Kan. rap. tran. El Rer • May 25 El IVId 
' 26-89 ; Utica, N. Y.. test. Heilman, June 6-91 
Rae system El Eng " Oct 15-90 
Richmond Union, inset (full) St RJ • June -88 
River & Kail storage car system El Eng • Aug El Wld * 

July 20-90 
St. Pau), Minneapolis, Si RJ • Sep -91 
Series Elee. Traction El Rev Land" Mar lB-80 
Short series system St RJ ' May -88, sup. • Oct -93 
Siemens & Halske's conduit S( RJ* Dec -93 
SISSACH-Gelterkinden, the (full) El IVld' Nov 7-91 
Snow sweeper. Thorn son- Houston El Rev * Jan D-93 
Sprague system El Eng • Sep -89; vs. T. H. system, 
Hutchinson A7 H'l.l Nov 1-90; Boston ,S"/ >?/• Jan -89 
South Staffordshire tramways El Rev Land* Nov 18 The 

Eng • 18-92 
Storage bats., Direct Elec. Co'a system El Eng' May 13; in 
traction work, Pumpelly, July 9-90; Phil., Lehigh ave.' Mat 
25-91 ; in R. work, Macrae, June 20-93 ; traction. Bracken 
El Rev Aug 24 St RJ Sep El Wld 17; Bell, Oct 5-89 
El Wld (accums.) vs. direct cur. for traction. Hunter, May 
12; Julien reg. switch • July 21-88; and horses, compar. cost. 
Gadot, May 10, 24, 31, July 7-21 ; Chamberlain's rack • Aug 9 
-90 ; (accum,) traction, Paris, n Apr l>-92 

E News or accum, traction in England, June 14-90 ; present 
status. Salom, Sep I F Inst Aug -92 ; Dubuque bat , De Land, 




RAILROADS. ELECTRIC - LIVERPOOL 2fll 

Railroads. Klectbic, Storage batteries 

abs- Inst C £" V 108 -91 El WId v 18 -91 ; applic. Hewins 
• Soc Am Mass -90 

J"/ .V/Sprague system, Boston 'Jan -80: Fairchild • May; 
Main's system ■ July -90; mo. power, storage or primary, in- 
dependent system, Nettel, Nov -91 ; cals. for, Huber, n Tht 
Eng May 4-88 El Eiig. See also R's, eiec, Edco — River 
& Rail, etc. ; Storage bats. 
SVRACUSE, N. Y., 3d ward, effic, test, Huleit El IVtd • Aug 10 

StRJ' Sep -90 
THOMsoN-Houston system (full) El Eng* May -89, cost and 

prog. E Ncwi • Nov 10, 24 St R J ' Dee -88 : dynamos 

manuf., Lynn • Aug • Sep -92 
Trolley guide, Galloupe's iV A'er • Jan il-93 
WALLER-ManviJle system El Re-<- Lonil • May 9 Eng • 

-99 
Weems' parcel elee. car, high speed work. Crosby (full) El Rev 

• Mar 14-91 ; E A'tws " Sep 14-89 
Wensthom system E/ WA/» Oct 25-90 
Wynne's urban system, report E/ II 'Id' Mar 29 E A'ews Apr 

6-90 
Zlpernowski vertical rail tramway El Rci' Land • Nov 15 

El ir/d' Dec 7-89 
Elevated, elec. work on and rap. trar., Daft El Eng Aug El 
Rn- Land ' Aug 2, l>-8» ; Pruynway elec. El Rev ' Dec 
m-Oti; Riley elec. system E/ IVld' Mar 10-89; Day sys- 
tem E News * Dec 12; elec, mo. power on, W. N.Smith 
(l\i\\)ScAnt Sup ■ Feb 21,a8« Mar 14; and incline plane. 
Fairchild J'/ ff / • Feb • Mar -91 ; Rap. Tran. Commiss. re- 
port to Mass. Legislature, Apr 5-93, See also Cable R., 
Los Angeles ainglepost viaduct ; R's, incline — ml. 
Berlin Met. viaduct E Rec * Feb 4, 11, 25 • Mar 3-88 
Boston (schemes) E Ncins Apr 0-89 ; June 14-90 
Chicago rap. tran. Eng • Nov 20-91, high level E News • 

May 11-89 ; Chic. & South Side Rap. Tran., inset ■ Jan 10, 

terminal station ■ May 6-92, stations R Gax • Apr 4, 11; 

Laice St. ■ Mar 7-90 ; the ' Alley ' and Ho. Side, inset • Oct 

28 Sc Am Sufi Nov 20-92 
Lake Roland, Bait., Md., Abbott El Eng* Dec 7-92 
Liverpool Eng 'Xitc 18, inset •25 E News Sep 5-91 ; Over- 
head R Go;; Oct 7-92 ; elec. The Eng • Aug IB-90 
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Railroads, Kc.evated. Kansas Citj-, Itner-staie Rap. Tran., foun- , 
dalions for cols- E .\ews • Apr 21. May 12. 10-88 
New York city, e lee. work on and rap. tran.. Uaft (fult)£''^rt' , 
• July II El M'ld • fl-80; business '92. report, n Eng Dee 
23; colli consumption on, n E .Veivs Oct 5-89 ; capac. of 
increasing traJRc of, ed. Jan ll~90; rap. tran., inset " Dec 
NU3; trains tonnage, Manliat. K. Co. R Gai Jan »-90: 
Suburban rap. nan. • July 24-91 ; legal ea.ses. Wood. J: 
in, 2:;, Feb a; Manhat. pass, traffic diag., Cioes 'Dec 1(1, e: 
»2 
pEN\. R., 4-track viaduct E Rti ' May 34-90; cost and i^v- ( 
ing. ed. £ -i^'ini'^ Nov 34-.8S; Jersey City terminals viaduct I 
XOaz* Decl3-90 
QUAKEK City, Phila. X Gat ■ Dec 16-92 
EktaANKMENTS, GerntMi. draioage of a £ AVsm ■ May 1A-90. j 

See also Eakthwokk; R. constmctioct — locaiio 

EMrLOVEES, wages in Indiana E Xrws Feb 23-89; accidents 

I0> in Great Brit., table, ed. Dec 9(f-00; employee's preiiiiuitis, 

Arahrosovics R ** Eng Nov -90 

Exui-ESS, Fender's (wheel ap) Si Am Sif • Feb 11-88 /« 

trits. Sec also R's. sidewalk 
ENbiNKEits, diTision and resident, ed. E .\'rws Jan SI-88 
En<.Ush and .Am. See R"s, Great BiiL — U. S. 
Engink bouses. Berg R Gas Mar II • 18-92 
tOt'irnEKT rtgister and case. HamngtoB's R^Eng'DecSSi 
Ekie, See R'S. .N\ Y . Lake Erie 
EvKOTK. Botes from abnMd. ed. cor. E A'twi Amg *; OengtiiX ' 

table R^ f ^ Ai« -SO 

Fakks, tone systen ud Mass. E Xt*--! " Mar IS, do. (tarib) 

Hiucwy. AcwmA Rtf Orm CiUm Err Apr. do. Anaria, A«s 

1M4 CnM Dec -M, Mtd Ea^ud. do. Sep -91. pass. tznBs. 

t«<Mikabfe expt. JP C<* Oct »-«S^ Oct 2-91 : pass-. . 

ed. Un 3S~90. Sc«abo Railkoars. pass. 

FICNCKS, JkMMB X &' E^e * Feb -89 

FlANGE Knper. the Nerias E Xtvi • Sep tV-Sl 

Foe sicMl. tunmmami's R o^ ' Dec A-a» 

FoKBST v tffltK a nJatiom h^ Keiw E .Ve^t Sep 15-8S 

FOUMSA, U G«r\ f V • Um «, May «. U • Jom 1 ' Jwtf i; 

MMknoftt *bs. M(« C f • T IN -ttS 
Fwnt Wi%« Scot, npoR £v|u » Apr is-«S : Oct »-aS ; 
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RailroatlSf France, slate ownership of, n E A'e-ws Dec 20-00 ; 
notes* July 11-91; consumption of Iks on. Feb 20-93 ; traffic 
distrib. and cost price of transport., Recour, abs. Inst C E v81, 
93-88, ns-8» Ah Fonts • v U -87, lrj-88 ; in '88 V? Gas Apr 
11-90; prog., Foy The Eng Dec 11-91, Jan S; Northern 
France, profile between Paris and Amiens • Dec 23-92 

Freight, effect of haul on cost of handling, Petri E News' Mar 
20-»a; Hodge's universal frt. tariff K Gaz Sep 21-88; car 
service, equity of per diem and tnileage plan, Yardley, cor. Mar 
15, Wattson, cor. Apr .^ ; H. & M, frl. office, Worcester, July IB 
-89; car mileage decrease on home roads. Wat taon, July 11; 
handling and distrib, on West Shore, do, Oct 10; class,, Eng- 
lish. 31 -OO 

Fkkight shed, iron, N. Y. Cen. E Rec * Feb 22-90 R Gas • 
Mar 1-89 

Fkeight yards, Morrison R Gag Mar 35 • May 20, Appleton, 
June 10. Dearborn station, Chic. • 24; Altoona, Penn. R. ■ 
July 2I)-9S 

Frogs, the Parsons. Brooklyn br. n R Gas' Feb 21; spring 
rail, Mich. Cen. • May Hi; Campbell solid aieel " Aug 1-90; 
and switches, Ellis, May 20; frc^ angles det. by differential 
caiculus, Haskell * June 5-91 ; Vaughan spring rail ■ Oct 7 
E News* 13-92 

Gauges, changing, abolition of broad on Great West., insets 
Eng' Junes, lO.andin U.S.£y\>ifj Aug25; .ffCrts'June 
10, and equip, for ■ Nov 4, map The Eng* May 13-27-93; of 
the world E News Dec 8 R Gaz Sep 14-88. See also R's, 
nanow gauge 

Gautemala Cen., narrow gauge A' Gaz Aug til-89 

German E AVo/j June2: n Oct 13; slals. 'm-1 R Gaz May 2ft 
-88, '87-8. Oct 4 ; origin, methods, rates and class. Dec 27- 
89; stats. July 4-90; r*^A»^^Jan 15-92 

GiEN to Auxerre, consolidation of earthworks. Lethier. abs. Inst 
C Ev^ft -89 An Fonts • v 10 -88 

Glissant (sliding), Paris and ed. E News ' Aug 31, Oct 2(1. 20 
-80 

Government regulation of, Schoonmakerff CiiaSep 11-91 

Grades, grade crossing ijufstion £" AVu'j " July 21-92 ; ruling 
gradient, Holbrook R Gaz • July 27 Sc Am Sup • 21 Tech Q 
May -88; h.p. lo move 1 ton up various, table St R / Feb 
fW. See also R's, crossings, grade 
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RailroadSi Grand Tnuk. Can., prospects, Tyler addr. E Sewi 
Nov M, Dec 1-88. See also R's. Canada, G. T. 
Gravel train unloading plant E JVews • Apr 18-01 
Great Britain, and tramway working, ed. Eng June 22-88; 
stats. • Sep 26 ; prospects for '01. ed. Nov 28-00; and Prussian, 
ed. MariiT; new trunk line scheme. May t.^; ed. Sep 11 ; cost 
of working, ed. 18-91 ; colonial compared. June 10: a year's 
working of, ed. Sep 23-92 

E .\Va'j in "87, Oct 20 ; and Am. compared in op. expenses. 
Dorsey, table, Dec 8-88, Jan 1 1 ; saloon car, notes from abroad 

• June 21 ; cars (comparisons), Ralph, .^ug 30, notes, Nov 1-90 ; 
and Ain„ed. July 4-91 

A' C^a working and management, Findley, Apr ft ; ten years 
ot Oct 12-88; and locoms. June 21-89: cor. Feb 28-90; 
M>ta,TiameT • Dec 9-92; development o£, McDermott (full) 
&AmSMp* Nov 24; prog., ed- The Eng QzX^-S»; Findley. 
A^ »; preg- ed. Sep 20-89 ; extent, ed. Sep 18-91. See 
iJMi It's. WnaX No. - West. - London, etc. 
I'.KUT F»lb & Canada, n E A'ews ' Oct 18-90 
Okkat Nofthern, Ei^laad, notes E A'eivs ' Feb 7-»l ; and No. 
E_ profiles 7»/ Emg No» 2S-88; widening works, Lond. to 
Bwnct • July 23 • Aug 5 ■ Oct T ■ Nov 4. 18, works, Doncasler. 
insets trtry full) • Dec 18-02 
c:reat Southern & West, works, lochicore Eng * July 27-88 
GRE.4T Western. England, widening Eitg * Apr I ; gauge chang- 
ing • June 3-92 ; notes £" .Vews • Feb 21, 28 • Mar 14-91 ; 
gauge changing and in U.S. Aug 25: broad g. abolition UGas 
June 10; change of equip, for change of g. • Nov 4; gauge 
conversion, map The Emg • May lS-37-92 
(;reenock & Gourock, Scor Eng • Feb 22, insets • Mar 8-20 

• Apr 5-89 

Gi'ARDS. hours of employmeoi, table Eng Feb 30-91 

Hawah. building in. Mxa E Mag* May -91 

Hioblasd, West. Scot £"<^f • Oct S-90 ; map The Eng* Aug 
SO-ttS 

HiSTORV, Liverpool & Manchester, Bailey Eng * Feb 1 ; early, 
h. p. and sails on E yca;s May Il-SO; Camden & Amboy 
origin and early Dec 12; German studies of Am. R Gaa Feb 
18. S7. Mar 20 • Apr 3, May 8-91 ; early R. travelling UttflPs 
Jan 4-92 

HoBI-UBSTHAU, abs. fnsfCE V 92 -88 nent Baut -87 
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Railroads, Hosduhas No. Coast E A'tws June 10-88 

Hudson River Tunnel lerrninal. proposed R G/is • Aug 12-02 

Hungarian State, pass. larifEs, remarkable expt. R Ga» Oct 35- 
80; May »-fH>. See also R's, pass, rates 

Hydhal'lic, Girard's, Paris exhil>, Eiig ' Sep il ff &• Eng * 
Oct Sc Am Sup • Sep 28, (full) • Nov 2, ed. The Eng Sep 20. 
D " Oct 4-89 /nduslries 

Incline plane, No. Hudson Cty. pass, elevaiors, Weehawken, 
N.J., inset E A'eivs ' Jan 17-91; Lauterbrunnen-Muerreti 
cable • Oct 20; Otis elevating cable, Caiskill mts. • Aug 18, 
inset" Sep 8 R i7as * Aug 12,2(1 St ^y- Sep -93; hoists, 
Arlberg R. E Rec • Dec 37-90 ; Fairchild St R J ' Keb • 
Mar -91. See also R's, Dunderberg — elevated — mt. — 
Rimutaka — Trincheraa, etc. 

Illinois Central report, ed. R Gas Mar 22-89 

Indian, in '8(1, ed. Eng Jan 21; frontier • Feb 10: ed. Sep 21- 
88 ; Mar 15. eds. Oct 4-89, Sep 10 ; extent, charges and cost, 
Nov 28-90 ; ed. Nov 11-91 ; English practice and in colonies 
E News Aug 4-92 

Inst C E Bengal & N. W., Rhind, insets • v »1 -88 ; West 
of. Portuguese, Sawyer, insets ; broad and n. g. systems con- 
trasted, Waring, discuss, (full) ■ v i)7, 07-89 ; concrete quarters. 
Ker. inset • v 101 -90 ; Bengal Nagpur %. conversion, .Moyle. 
vl03-91;notesy?&'£"«f Nov-90;cor..ff (;rta July 13, Sep 
13-89, Nov 21-90; cheap service, ed- Dec 25-91 ; notes, Mar 
4: provident funds on. Sep 23-93; Sc Am Sufi Aug 24-89. 
See also Railroads. Bengal 

Ireland 7'A^.^ffi'Jan 15-92 

Inspectors forms for reports, Buf., Roch, & Pitts. E JVews May 
12-88 

iNTER-Continental (Mex. Cen. Am.), proposed, map E News • 
Sep 6 R Gas • Apr 18, Sc Am Sufi ' May I0-9O ; • Aug 14- 
01. See also Railroads, Pan-Am. 

Interstate Commerce Commiss., U. S., 3d report E News Jan 
II, 2d, ed. Aug 23, Sep 27, ed. Dec 13-90, report. Jan 10, 2.'J, n 
Dec 2P-92 ; 2d report abs. R Gaz Dec 7-88, law amendments, 
Mar S, 8-89, report, Jan 10, stats. Aug 22, ed. 29, Dec I2-90 ; 
Canada com. and its work, Schoonmaker (full) Oct 10-91 ; 
stals. Jan 16-93. See also Railroads, U. S. 

Interstate Rap. Tran., cols, foundations ^jWitj "Apr 21-88 

Italv, and steam tramways, Alden E Ne-ws Sep 1-88 
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itallroads, Japan, map i:«f • Aug 0-89, ed. Mar 21-90 ;^&* 

EHffjan, Stein, Nov -88, map • Sep, n Oct -89 
Jersey City terminals, Penn. R., inset £ A'etus • Sep 20-91 
Knoxvili.e So. Tcnn., piece of difficult location E Aews • May 

B-91 
La Guaira & Caracas, Heink^, abs. Inst C £" v 110 -93 
Lake Erie. See Railroads, N. V.. Lake ¥.ne 
Lake Shore & Micli. So., report and ed. R Gas May lft-88, 

May 10-89 
Lanaiikshike & Ayrshire Eng Sep 7-88, Tait Insl C £ ■ v 105 

-91 
Lancashire & Yorkshire. Kngland, notes E Neii/s' Mar 28-91 
Lartiuue single line, in Kerrj-. n Sc Am Sup • Apr 7-88 
Law, need for uniformity in, diag., ed. E i\'ews • Apr P-02; 

recent and effects, Hadley Jf Cai Dec 4-91 . See also K Gas 

files 
Lehigh Valley. Jersey City frt. terminus, insel 

-91 

LiBRARV, Prussian Depl. Pub. Works R Gat Nov 8-89 
Liverpool & Manchester, hist., Bailey Eng • Feb 1-80 
Locatio.v, with taper curves, Olmstead E Aews * July 21, 28- 

88; general, with references to sources of traffic. Wellington, 

Aug 24, Oct 12. 2fl, Nov 2, field-work cals. Nov (1, 10, 30, Dec 7. 

28-89 ' Jan 4, 25, Feb 8 ; frog. Avery • Mar 23-90 ; curved 

vs. tangent, Norfolk & West. • Oct 5-89 

A' &'Eag principles. Jameson (full) 'Jan-Dec -88 • Jan 

-89 ; crossings of great rivers. Zdziarski • Aug-Nov -93 ; ' 

field practice in west. Beahan .5"i: Am Sup June 23 J Assoc E 

Sof. R Gaz June 8: M'EIroy, July (1 ; theory, notes on, cor. Aug 

:!, 10-88; and construct, in No. W-, notes. Russell, July 15- 

93. See also R"s, curves 
Logging, engine fur lumbermen. Teed R fr* Eng Mar -93; 

logging truck, Great No. R, R Can • June o-91 
London, growth, ed. Eng June 1-88 ; City Sl So. Lond. deep 

tunnel, ed, • Nov 7, 7 • Dec 2il-90; Central R. bill. Mar 8, 

13-01; R's terminating in. ed. E News Sep 20-88; Met, 

notes • May 2-91 ; traffic, Kemmann, bk, review R Gas Nov 4; 

Waterloo terminus enlargement, Lond. & So. W. The Ettg • 

May 20-02. See also R's, underground, Lond. 
LoNDoy, Brighton & So. Coast, England, notes E AVi 

31-91 
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Railroads, London & No, West,. England, notes E .Vi:-:i.'s • Apr 
11-91 : <<? CriK Oct 18-89 

London & So. West., England, notes E .Vewi ' Apr 18 • June 
18-01; widening and imp. works (Met, extension). Szlumper. 
insets Jus/ C E'vlOl -»2 ; Waterloo terminus enla:^ement 
TktEng' May 20-92 

Luxembourg, map The Eng* iAi.x^h-9^ 

Management, English working and, Findley, bk. review Lond. 
•88 Thi Eng July 12, 2(i-89 Eng July 15-92; Am., Marl- 
borough E Mag June -91 ; course of instruction in. C. F. 
Allen R Cat Nov 28 Tech Q Aug -90 ; Alexander Serihner's 
Jan -89; mismanagement (economics), Acwortli Wlh Cent 
Dec, bks. and articles on R. subjects Economic J June -92 

Mancbester, Shef. & Lincoln., proposed extension to Lond. Eng 
May 1, 1, 22, cor. June S-19 ; notes E .Ve^vs • Apr 25-91 

Maps, survey. Low E XeTVi • Jan 5-89. See also R'.s. U. S. 

Marietta & No. Ga.. map E iVews " Sep «-99 

Mass. R. Commiss, reports, ed, E Aevs Mar 23-89, Feb 21-91 

Mastek Mechanics Assoc., Am., pro. E Aevi June 22, 211-89, 
JuDC 20, 27-01; RGaz June 22. 211-88, (full) June 21-89. 
June 20, and ed. 27-90, (full) June 24-93, The Eng July l2-8» 

Mexico, Parsons, insets Am C E ■ v 22, and discuss.. Schmidt, 
o V 23 -90 ; stal., map E ,\Vtcj • May 3, 3-90 ; ed. /{ Oaa 
Nov 27-91 ; Sc A«i Sufi • May 31-90 

Mexican Cen. report R Gai May IB- 90; fuel premiums, A i% 
21-91 

Midland, England, notes E iVevis " May «-»l ; profile The 
Eng Sep 20-89 

Missouri Pacific report R Gas Mar 27-91 

Mombasa & Victoria N'Vanza, map The Eng' Aug Hi -93 

Mountain, recent development of rack R's, Kuntie E .Yews 
Apr 14-88 ; construct.. Parsons, May 30 ; Van Zile's traction 
method for heavy grades * Sep 8: cost of construct, and op., 
table, Dec 22-93 

fnit C E bibliog. of papers on (foreign periodicals) and dis- 
cuss, (full): l.aon steep gradient, Brancher. abs; rack vs. ad- 
hesion, abs, v 00, no -89 Genie Ch'ii • v 13 -88 ; Eiger, n R 
Gas Aug 12-92; Agudio's system. Zanetti SiR/* Jan" Feb; 
incline plane and elevated. Fairchild • Feb -91 ; the Hasting's 
Inclined cliff tramway The £■«,?• July 24-91. See also Alpine 
eng; R'e. incline planes — mt. Abt 



^ 



RailrfMMiiy MouNXACf. Abt rack R's. on the Balsnx EL f' Xtms 
June Irt : in India. Sep 22-^99 ; list of. in warid. n June 7-00 ; 
in workL a Au^ 17 : Andra. abs. fmst C E v I<)6 -91. Gfxii 
Crtni • T ID -dl : system, xi R ^ Emg- Nov -88v Jan -SH ♦ 
Feb -©O; list, n i? 'Jtcr Aog 14 ^c .-l>pr 5jij> » Au^ 13-91 ; 
Indian expts. with combined adhesion and rack rail TJU Exg 
July V\-9» 
AirsTRL^:!. combined adhesion and rack rail E ^^ews Feb 2 



B&iH^z & Rothhom rack. PreHer. inset Em^ * Xor 11, IS 

E Xirws ♦ Dec 15-92 
Br c NIG. Switz. E Xims Dec I3-S9 
Burgee STOCK wire^rope. Lucerne lake. Switz.. Sommersnth. 

abs. Ittst C E^ l<» -90 Z^itd£ut £mg -90; cable R^ Emg 

Au^ -90 ; first dec., n Tk£ Em^ Sep T-9S 
DcypFHHFRG gravity. Hudson Highlands^ map EXews * Dec 



Floblznce 4 Fiesole elec Sherbner. inset Imst CE ♦ t 1(>$-91 
Generoso. Lake Lugano. Switz., abs. Inst C E -v VVl -92 
GcTCH, Lucerne. Switz^ n R &* Emg-* Sep -92 
Hartz. cost of working, BL Wilson Imst C £" ♦ t 96 -99 The 

Eng Mar ±i-99 
HoELLEXTHAL rack. Baden Emg • Jan 30, insets ♦ Feb «, 27 ♦ 

Mar 13-91 
HoxG Kong & Victoria Gap tramway Tht Emg* Jan 23.30, 

30-91 
JUNGFRAL'. Switz.. projected. King Emg • July 4,pnen. E AVa-j 

Mar 20 ♦ July li> R Gaz July l?-90 
LALTERBRUNNEV-Murren hydr. lift and dec The Emg Oct 7 

-92 
Lookout mt. incline, Tenn., Adams Am Mim ♦ v 1«J -99 Emg 

♦ Mar 30 E A'ews • Jan 7. abs. /msl C E ^ 9^ -98 Sc Ami 

Sup • May 12-88 
M.ANiTOC Sc Pike's Peak Emg* Sep 4. Hastings, abs. Imst CE 

V 104 -91 Set' Am Jan 24-91 ; E Xiws Dec 7-89; Abt 

rack rail system ♦ Apr 10 ♦ Oct 4 : R Gas ♦ .Apr 4-90 
Matter HORN*, proposed R Gaz * Sep 4-91 
.MoNTREUX. Switz. steep wire-rope, Territet-Glion, Stnib, abs. 

Inst CE v96 -89 
.Veversink mt, test, Hering, Aldrich (very full) E/ /^A/* 

May 28-July 30-92 



RAILROADS, MOUNTAIN - NEW YORK 



2»0 



Railroads, Mountain, Pasadkna, So. Cal, Ellison Cat Itlus 

,1/fli'' July-92 
Phila., Fairmount Park proposed gravity, map £ Xews * June 

21-90 
PiLATi'S, Switz. Eng • Nov 1-89 ; Frank, abs. /nif C Evn 

-8S ; Ji &• Eng Sep. Oct -89 ; friction brake /? Gai • Feb 

13-91 ; aScAm Sufi • Aug 3-8» 
RiMUTARA incline, New Zeal., Fell system on, Maxwell E News 

Apr Inst C E* w W -8» 
St. Gall & Gais mt. road. Preller Eng ' Dec US, inset • 30, 30 

-93 
St, Salvatorc cable, Lugano, Italy E News ' Apr 21, Strub, 

aba. Ins! C E v UO -92 • Schwein Bans -93 
Switchbacks, their use and construct., ed. E News • Mar 10 

-88 
Swiss rack R's R Gai • Sep 16-92. See also names 
Transandine R,, Abt rack rail system on E A'ews Sep 21 

-89 
Trin'CKERAs incline, Puerto Cabello Sl Valencia R., Venez., 

Carruthers Eng Feb 1 E News 23 The Eng Mar 1, and dis- 
cuss., insets Inst C £ * v 98 -89 
Vesuvius cable, Zaaetti, n St RJ • Mar -91 
ViECE-Zermatt, Switz. E News Oct 10 R^ Eng* Dec -91 

Industries 
ViSP-Zennatt, Abi E News Oct 25-90 ; R Gas Apr 24-91 
Washington, N. H., Gruninger. abs. Inst C Ev 9(1 -89 
Multiple dispatch, for exhib. 'B2 E A'ews ' Dec 13-90 ; 

Schmidt & Silsbee's Sc Am Sup ' Apr 4-91 Eng 
Narrow gauge, Hunt Go's R Sr' Eng' Nov -89; in Europe 
R Gat Jan 29-92; vs. standard gauge, Fukuzawa Tech Q • 
Feb -89; Tralee & Dingle light. Ire. The Eng' ]u\y n. 22 
-92. See also R's, New Zeai. 
New Brunswick and Nova Scotia, map E Ne-ais * Apr'26-OO 
New England Roadmaster's Assoc, pro. E News Aug 18,25- 

88 ; R Gas Sep 2-92 
New Jersey to New England all rat! R Gax • Oct 31-90 
New So. Wales, report Eng Sep 13, Nov 1-89, Jan 23, Oct 9 
-91, ed. Sep 10-92; and tramways stats. E News Oct 10 
-91 
New York R. Commiss. reports, N. Y. State, bk; terminals imp. 
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Railroads, New York Cen. & Hud. River, irack depressing,. 

Harlem, bids, table £"J^VTl'J Apr 28,n June i>-88 ; West Shore 

frt. and ferry terminals, No. River, N.Y. 'Nov 21 -91 ; n RCat 

Jan lO-OO, report. Oct 10-91 
New York, L. Erie & W„ eds. Eng Dec 14-88, Feb 14-90; 

Jersey C. terminals interlocking plant E A'ews • May 23-91 ; 

report R Gat Nov 29-89, ed. Dec 4-»l, report, Dec 2-93 
New York Rap. Tran. elec. undei^r., Sprague El Ens 

report. Apr 1, May 27-91 
New Zealand, □. g., working with light traffic, Maxwell E Newt 

Jan 9 ff &* Eag Mar -92, abs. InsI C £" v 100 -91 
Ntcaracua, situation in, map E Ntws ' Aug 29-91 
Nomenclature (terms) in England and Am. £ Xe^-i Apr l3-8(^ 
Norfolk & West,, Ohio extension, map R Gas ' Oct 28-92 
North British, England, notes E ^Vews • June 27-91 
NORTKEASTEKN, England, notes E AVu'j • May 23-91 
NoRTHEHN Pacific, report E News Oct 25-90; the Stampede 

switchback. Cascade div., Huson R Can • Feb 3-88 ; report, 

Oct 18-89 
North London, England, notes E A'ews' May 10-91 
Old Colony, report R Gat Sep 19-90 
Oregon R. & Nav. Go's lease, ed. R Gas Mar fi-88 
Pacific R. prob. in 1840. map, ed. E A'«m • Feb 18, lK-89 1 

and the Gov't., ed. R Can Jan 27, Feb 3, Engr's report to U. S. 

Commiss. May 11-88 ; Cen. & Union, driving last spike, Dillon 

■ July 20 Scrit'w's • Aug -92. See also R's, Cen. 

Union Pac. 
PAK-Am.. Cen. Am. interoceanic, map Eng* Aug ]0,26« Sep If' 

-93 ; Conn E Mag • Aug -91 ; Goldth-^atle^s Geog. M^, 

July -92; Inter-Continental (Mex. Cen. Am.) proposed, m^T 

R Gas ' Apr 18-90; Jan 30; Conn, map* May 20; Inter-CoB.| 

So. Am. ■ Aug 14-91, map S,: Am Sup • May 10-90. 

also R's Inier-Continental. So. Am. 
Paris, Met. j?&- Eng* Jan -90; suburban, Moullneaux I 

July -89 Gitiie Civil 
Paris, Lyons & Med. works Eng * Aug 23-89 
Passenger, rates. lone. ed. Eng May 22-91 ; zone system, 

tria, diags. E News ' July 12-90, and Mass. " Mar 12. Hi 

gary. Acworth 19/A Cent Dec Rev Gen Ckem Per . 

see also .Mass. R. Commiss. report ; rates, Europe, o J 
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RAILROADS, PASSENGER- RATES 

Railroads, Passenger 

R Gaz Hungarian State R. rates, July 19, remark, expt. Oct 
S6-8B ; fares, Austria, ed. May 23, zone tariff, July 25 ; rates 
and receipts, ed. Nov 28-90; rates, European, Jan 2; fares in 
Hungary and England, Acworth, Oct 2-91 

R Gas study of ione tariffs. Mar 18; traffic in great cities, 
Croes • Dec 16 ; transport, in European cities, consul, report 
St RJ Feb. May -93 ; traffic, ed. The Eng Sep 20-90. See 
also Railroads, rates 

Penn., Jersey C. terminal station i'wj "Apr 1-93 E A'ews' 
Sep 20, Oct 3-91 R Gas • Dec I2-»H> ; report R iVews May 
11-89, R Gas Mar 9: traffic and expenses, ed. Aug 3-88: 
report, Mar 8 ; rules, standard code and ed. Oct 25, 2.'i-89 ; 
reports, Mar 14-90, Mar ii-91, Mar 4-93 

PEKU& Bolivia, U.S. & So. Am., map Jf /4ot iH>« May 28-93 

Phila. & Reading (and B. & M.) K JVews Nov 3 ; teases, ed. 
R Gas Feb 19. 20; in N. E. (B. & M. consol.) Nov 4-93 

PlLE-driver, Jameson R &• Eng* Nov -89 

Platform, H oil ings worth's revolving pat. R fr* Eng' Aug -93 ; 
mul. speed, Schmidt & Silsbee's R Gaz ■ Sep Il-91> See also 
RAfLROAOS, continuous — sidewalk 

Pneumatic, Judson system £ A'cTfi » July 13-89; the Goebe! 
■ Mar 22-90 

Portable. See R's, Decauville, Paris exhib. — Lartigue 

PociGHKEEPSiE bridge route R Gax • Feb 21-90 

Profit sharing, Jenks Charities Rev May -93 

Prussian and Brit., ed, Eng Mar 27-91 ; State R, report R G,is 
Apr 6-80; management, ten years of, ed. Feb 27-91 ; pass, 
stats, Feb 5; reduced profits, ed. Mar 11-92 

Queensland, Carrus to Herberton RGaz Dec 30-92 

Rates, «one, ed. Eng May 22; R's and the traders, Acworth, bk. 
review. July 3-91 ; pass,, Europe. nR ^ Eng Mar -91 

R Gai prins. governing (T. L. Greene) ed. Oct 19-88 ; cost 
of service as basis of, cor. Mar 29. ed. 29; export, ed. Apr 12: 
lumber-rate decis,. Chic. & Alton, June 7-89; food products, 
Interst, Com. report review, McNeil, July 18, 25, grain and flour, 
do. decis. Aug 8 : pass, and receipts, ed. Nov 28-90 

R Gaa pass., European, Jan 2; German (small shipments) Id; 
Hungarian frt., ed, June 5; rates of toll influence on util, of 
transport routes, Colson and ed. " Sep 4, 4-91 ; England, Ac- 
worth. Jan 1,16; study of zone tariffs, Mar 18; .A.n). and traftic 
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Railrcrails, Rates 

TAtEngJuae 10-92. See R's.accounts — fares — fri— pass- 

REICREKKALL-Berchlisgiden. Ebermayer, abs. fnjt C E v 104 
-01 

Richmond Terminal, ed. K Gaz Mar 25-92 

Right of way. Hall R Gaz May 8~01 

Roadkaster's .^soc, of Am. pro. E Xe^s Sep 13-90, Sep I!> 
-91 ; R Gas Sep 14-88, Sep 19-»0. Sep lS-91 . 

RoLLi.vc slock, Brit, and Am., ed. Emg Ocl 2-01 ; flex, wheel- 
bases, Twinberrow /nit C £* v9S -89 ; and track. V. E. R. 
Club discuss. Jt Gaz Oct 18-89. See also Caks ; Tkack 

Russian, TimonoR, cor. fn;^ June 29-88 ; Siberian & Fintand, 
Dec2«-»0 

SAFETr appliances. Mich., Rich report J? &• Eng Feb -88 ; ed. 
June -80; national reg. of, Inter-st. Com. Commiss. report. 
Feb -90. See also R's, signals — switches, interiocking 

Sahara. Trans-, pro., Ney. n Jf Gaz Oct 30 Scribner's Nov -01 

St. Lazare terminus, chem de fer d L'Qucsl, Paris Tke Eng • 
Nov 13-91 

Sanding ap., rail. Bloxhatn The Eng May 18-88 

Scotland, prog. Eng)\A^ ll~90 

Service, eJec. lighting in Leonard E Nt-uis July 12-IM> 

Ship. See Ship railroads 

Shops, Altoona and Penn. R., ed. E Xtws Apr. aO, May 3-00 ; 
Tacoma, U. Pac. • Feb 20-92 j design and construct.. Bar- 
netl, Oct IB. 26, Nov 2-10-89, abs Insl C £ v 99 -90 • Can 
Soc C E -SO; Chic, St. P. & Kan C. R Gaz • Feb 10; N. E. 
R, Club discuss, and ed. on heating shops and mills * Dec 21- 
88; Altoona truck, Penn. ■ Apr IS-OO; and yard, Denver. 
U. P. • Apr 3-91. See also Buildings 

SlKii.aR&' Eng* Mar -91 

SlBEBiAN, ed. E News Oct 31 Eng 10-91 ; Trans-Sib., ed. Aug 
12-92; proposed. Cunningham, inset map fnst Ci^'vlOU 
-01 ; Sib. Pac, ed. R &■ Eng Dec -88 ; 1st section, Zdziar- 
ski (very full) ■ June, 2d section • Sep. world R's • Nov, Nov • 
Dec -OO " Jan-Mnr • July, July -91 ; map R Gaz ' July 10; 
Trans-Sib , map The Eng' Ditci-9t 

Sidewalk, movable, Jackson park. Chic, fw^* June 10 E A'evi 
• Feb 21 ; Hot lings worth's revolving platform pat. R &* Eng • 
Aug -02 ; Schmidt & Sllsbee's mul.-speed platform R Gaz * 
Sep 11-91. See also R's 



RAILROADS, SIDINGS ~ SIGNALS 



Railroads, Sidings, proper lengths of turnouts for split switches. 
Bycrs Uhigk EngJ]>i\,e -SO; lap, Cleve. & Pitts. R (-"a; • 
Dec 26-90. See also R's, switches 
' Signalmen, hours of employment Eng Feb 13-fll 

II Signals, and signaling. Soule £"/ Eng Jan -»0 Ji Gaz Dec 13- 

^^^B 80 ; aut signaling El Rev Lond ■ Dec 30-02 ; ap. on locoms. 
^^^h Eng ■ Nov 22-89 ; elec, Boston E Xcws • Oct 20 ; Soule, 
^^^1 Dec 21, 28-80; Cen. R. of N. j. Mar 20; and signaling 
^^H O'Donndl cor. Dec WOO ; lixed. uniform practice, com. 
^^^H report, Oct 'lit H Gat 14-92; evolution of signaling, Koyl 
^^H .f /wj/* Jan-»0; in Europe, Gossman ^&* t'of* Dec -88 
^^V • Jan - Apr -80, (full) Rev Chemins 
^^" R Gas aut., ed. June 1&-88 ; Blodgett addrs. Sep 13 ; Soule 
' • Dec 13-80 i dwarf, position, Sperry cor. • Nov 28-90 ; imps., 

Blodgett Soc Arts Afass -01 ; insul. resist, of rail circuits, 
Mann TecA Q Apr -02. See also R's, switches— tunnel pro- 
tection 
Salt. & O. track standards E A'ews * Nov 7-91 
Black's aut. block R Gas • Jan 24.-00 
Block, Strom aut. elec. safety £'/£"Hf " Aug 21-03; Nichols 
El Rtv July 12-90; system soluHon. Leonard • Oct 10 
E Mag* Oct El Wtd • 10-91 ; aut., elec. applies. • Jan 0, 
16, N. Y. Cen. • 23-93 ; and interlocking in Great Brit. E 
Keivi July 2fl-00; Prov. & Wor, system • Jan 10; what it is, 
ed. Feb «; standard rules, Haines, Oct 13-03 
R Gaz Engliali practice, Farrer cor., ed. • May 31. 3I-80 ; 
Am. practice, May 2-16, June G, Stewart, 20; Nichols, July 4; 
U. S. aut. ■ Nov 7-00 ; Paine, Apr 24; Erie system ■ Oct 9 
-91; uniform rules for working, Haines, Oct 14-02, See 
also R's, signals, Black's ^ Hall's — Kinsman's — Sykes, etc. 
Boston, Rev. B. St Lynn, Boston interlocked yard, Nat. Sw. & 
SIg. Co. R Gaz • Aug 2:i-90 
Chicago, Stewart ave. (complicated) crossings R Gas • Apr 
21-01 ■ Jan 20-03 
Chicago and switches. Mil. & St. P. R Gas • Aug :i-S8 
Clock, Blodgett's elec. R Gaz * July 37-88 
Compensators, n R Gas • Mar 8-80; compensated distant, 
cor. Feb 28; Mitchell & Steven's wire • Mar 7-00 
Dougherty, the, com. report E/nsf Oct -88 
I DRAW-bridge, the Kelsey A' Caa ■ June ir.-88; Thames river 

interlocking • Feb 14 ; 3-lever machine • Nov 7-00 
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-VCE, West. R.. Paris eihib. £'i»f* Aug 1 
• Sep 13; No. R. elec. R tiai Feb 21, j 



Kii!lroads, Signals, Fh 

;;. B, Cen. R. Belgiin 

Mar TOO 
Fltlhbitrg R. aut. /( Gaz • June lB-88 
Fog, Drummond's A* Gas ' Dec (i-89 
Hall's aut. block system E News • Sep 13, 20-»O • Jan 34- 

91 /{ Gas • June 13 • Sep 12, N. V, Cen, • Dee 5-90 
Hand and lamp f: Gas • Nov 0, H-88 
Harrington's semaphore E A'ewi • Mar 10-89 
HiGHWAV crossing, Street's J? (-"ffff- May 4-88; Hall's • Mar 

28; O'Neirs, n " July ll-»0 
HvDRAuLii;, Paris exhib. fwf July 12-89 
John-son's, N. Y. Cen. Ji Gas ' Jan lG-92 
Kelhev gong E Nems • Feb 28-91 ; distant and do. R Gas • 

June 27 -OO 
Kinsman's block system f/ HVrf' Oct l. and ed. £ Ntwt *' 

Sep 29 R Gai • Sep 23-93 
KoVL's parabolic semaphore F Iiisl ' Jan • Aug -89 
Lamps R Gas • Nov B-88 ; A. H. Johnson • Oct 24-90 InsI CE 
Liverpool, Lan. & York. Fxchange station Tie Ens * Aug 3 



LocK-and-block, with a 



RC 



• Dec 30-92 



. treadles Eng* Nov 18; Lattig'slock 



Long's elec. semaphore E Xe'<ijs " Dec 1 R Gat • Nov 30-88 
P.VKLiMATic, West'gh. inleriocking system R Gas ' Dec 21-., 

88 ; elec. selector for ' Nov 14-90 
St. Gothard ap.. Cox. abs. /nit C£ v 06-89 ^ei( deut Ing 

88 
Semaphore, the parabolic. Stockett Lehigli EngJ ]\i\ 

ilium.. Union Sw. & Sig. Co. R Gas * Mar 30; showing color 

at night ■ Oct 19-88. See also R's, signals, Koyl's— Long's 
SiEME.s's elec. ap. El Rev Land* Apr 16-28-93 
Svke's block ap., N. Y. Cen. E AVwj • Jan 23-92 : R Gas • 

Oct 3-90 
To HP EDO-placing machine, aut.. Nat. Sw. & Sig. Co. E AVwfJ 

■ May 23-91 ' 

Train, tail lights, ed. R Gas ' June 29-88 ; Grigg's elec. air'j 

June 7-89 J Johnston elec, n • Jan 31-99 
Waterloo station, Land, fie So. W. Eng * May 27 * June 24^ 

Sep 18 • Oct 28 E Atws • June 2S, inset R Gat • Dec Iftj 

TAt Eng • July 29-92 
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Ballroads, Signals, Webb & Thompson's staff ap. Eng * May 
fl E Neu.-s • Mar 2S, N. Y., N. Haven & H. /^ Gaz ' Aug 1 
-90 

Wise's train staS system E AVj.'J " June 23-88 
^ARRiNcroN's train order A" Co* • Oct 24-90 

SiUPLO.v. projected, map E News • Nov l-OO 

SlND Pishio Eng' May 25, cor. Aug 17-88 

St.tDlt4G, cherain de ter Glissanl, Paris and ed. E News • Aug 
31, Oct 2il, 20-80, Barre, abs. lust C £ v 100 -OO, Soc fng 
Civils Jan -90, Gallon Sc Am Sup • June 7-»0, (full) Sac 
Arts Land. See also R's, Glisaant-hydr,, Cirard's 

Snow excavs. and ploughs, rotary shovel Eng • Apr 5-89 ; 
dimens., standard, N. V. Cen. E Newt " Nov ; work of ro- 
tary, Aug 17-89 ; Russell concave, Inlercol. R., inset • July 12 
-90; snow on R's, Harkom ■ Dee 29 Crt« CE^RGaz Nov 18 
-93 

Eng JuU's centrif. excav. • Aug 30 E Ne-ws ■ Mar 30, Apr 
■27-89, work of, Feb 22-90, abs. Inst C E\m -89 li Gax " 
Mar 29, cor. Sep 20-89, Feb 21, rotary, trials ■ May 23. and 
Otis, cor. " 80-9O ; ploughs. Denmark, Huron Ins! C E v 91 
-88 /fcv Gen Ckem • Aug -87: Judd's rotary steam. Miller 
LeAigA Eng J Apr -88 

R Gas the Nevens snow Hanger, .Maine Cen, " Feb 3; Cox's 
• Apr li ; rotary steam (full) • 20 ; Leslie's rotary shovel " Oct 
12 • Dec 1&-88 : ploughs, No. W. R. Club discuss. Jan II ; the 
Cyclone, Apr 20 • May 10-89 ; the Russell • Oct 23; rotary 
steam wheel shovel • Dec i:5-91 ; Gen. Elec. Co's snow 
sweeper Sc Am Sup • Dec 31-93 

Snow sheds. Can. Pac. Keefer. insets Am CE'v 19-88 E &* 
MtH* Mar 2-89, Stoess E News • Jan 21-88; protection 
from slides, Selkirk mts„ Can,, Cunningham, abs. Inst C E v 
04-88 Can SmCE2 -87, A. Frank ^eit lieut Ing -88 

South Australia E News Feb 7-91 

South Eastern, England, notes E News July J-91 

Spain, practice, 20 years of E News Dec 13; Monte Generoso, 
abs. iHit C £" v 101 -90 Schweiz Bauz -89 

Speed, train, registering ap. E News • Mar 5-93 ; Sabouret's 
measuring ap. n .^i- Am Sup ' Aug 9-90 

Speeds, train, express, ed. Eng Aug 23-89 ; past and future, ed. 
E Nevis Nov 7-91; higher, McAlpirie, Nov 17-92; fastest 
on record Locom Aug -88 ; Landerali R Sf Eng My -89 
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GzxMAXT aad ^M m U m ^M E Xtri Sot i-89 

Gkeat BriUiB. Wot coast bn m. £a|^asid.cd £* .\>«tf Sep 

UJPt;«sA« )•: Mm, Aae 13, Ik, S«p X 33-92 ; EAnb. 

Eui 5<^.4a 5^ Sep »; f»t.Gnat No. 71c£«f Mar»: 

bM IcMC &Lnatt, a A^ m tke Wol coast, Aug 24. £1; 

tte ncc to EdMlMrEh.VMae Load ft N. W. Sep 11, Oct 13; 

Gkm No. Md X& E. Not ZS-SS 
U. S- As.fMt.ed.£vScpa»-9I: CB.& Q-tatt£A'evs 

Dec U-«a : PIA. & R. Dec M>S: An. tabic, N. E. R. 

CM> Aaas-M C«i Sep 14. Oct l»-SS i latest faai kng 

(&U FWL ft ft. ■ Sep IS-SI ; bM, E»p«e State express, 

Jidr 37-9»: A& tact liMe 7>« f^ Aag 31-88 ; taUe, 

1«M n-S» ; W^ cd. Oct IC 2X41 

SnKES. tract, awl be acren haUmf power. Cox. expts. £ Rtt 

Nor 14-Vl JT Cn Nov ST-SS; * Dec 37-80. Oct S-90 • 

Mar «; ^kMSM it. Howxd (Mb • lU; 1; the Greer • Dec 

tl.wa(£.VnM*SlarU-«S; tripartite. Pai- Not ft Bolt Co. 

Tlr f JV • A« !«-«• 

Statwk iBdcatae. Hk AlBaoa £ .Vrav • Feb ]4-»l 

STATKwre, elec- O^Wt £iy Dec U-a> ; pactaraqaenriNirbaD, 

GAett £ JV«^ " Dec SI : SMal. staadwd idans. N. V. Ceo. £ 

Knn klv«l;ab«taM*A^<35; Col R. of N.].*OctS 

nO.toiWMinwiwii.ria Tu .■iil ' lilij "I '1 fiff . Ma- 

cw ft Wrm. staadMd. BMt • M»r 3S-Sa : and jards. design of. 

PaitiMM • N«v «. M9M /uf C£ ■*I0e 90; Bah. & O.. 

inet £ JCm- * Dec il-S0; Mo. Nsittmiiul pn^msed, inset 

K <;«> ■ -ikv! f-so 

Bav City, Mkk- Ce» £ S'eva • Dec 57 R o^r • SO-OO 
n(V1\^^^. BoGtOB. Rev. B. ft Lyaa pass^ R Cmx * Aug 1 

BM>yT.>«. nywwb ft S» W. Jwct. R. Ea^an] UttE^ • 
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RAILROADS, STATIONS- SPRINGFIELD 

RaUroads, Stations, Chjcaoo, Union TransEer A" .\'ews ' Feb 
8-90;and So. Side Rap. Tran. ff (;<)ir • Apr 11-90; exhib. 
terniinaj • Sep 23; 12th st., III. Cen., inset " Oct 14-98 
Cologne, Germany, trainshed E News • Oct 6-02 
Drtroit, Mich., Fort st. union, inset E News * Jan 31-91 
DULUTH Union, inset E Rec • Jan 2, construct. • Feb 11, • 

Mar 12-28 • Apr 0, 23 • May 2I-93 
Dundee, Caled. R., insets ffw^* June 14, 2S-89 
Edinburgh, Princes st., Caled. R. Eng • Sep 311-93 
Fall River, Mass. (Bowenville) Old Col. R Gas • Feb 27-91 
Fort Payne, Ala,, pass., Ala. Great. So. E Ntius ' Sep 12-91 
FnANKFOHT-on-Main Cen.. Germany, bk. review E Rec ■ Jan 
18-90, Union pass,, insets (full) ' Sep 5-2fl • Dec 5-91, 
train shed erection • Mar 5; arrangements, Wegele, abs. lust 
CE V no -03 Zeii Bauwesen -93. See also Builuin^s 
Indianapolis Union R Gaz • Jan 31-90 
Jersev City train shed, Penn. R. E A'ews • Dec 27-90, inset 

R Gitx ' Oct 2-91 
Lisbon, Pitsch,abs. /kj/C^v 103-91 Ceme Civiy v M -90 
London. & So, West, suburban R Gas • Sep 10-90 ; St. Pan- 
eras frt., Midland R, ■ July TAe Eng Apr 6-88 
Louisville, Ky. terminal, L. & N. £■ News • July 25-91 
Montreal terminals. Can. Pac. E News " Mar 3, arches and 

retaining walla, 17 E Rec • Jan 7 ^ &• Eng Feb -88 
Newark, N. J., pass,. Penn. R. E News * Feb 14-91 
New York city, Harlem Depression R. overtrack, inset i'AVm'j- 

■ Febe, 15; Grand Cen, ,ff (Jas- " May H1-90 
Omaha. Neb., union, proposed E News ' Aug 17-89 
Paris, France, St. Lazare terminus, chem. de £er d L'Ouest 

Eng • July 12. lB-8» TAe Eng* Nov 13-91 
Perth, Scot Eng* Aug Hi-89 
Phila.. Broad st. terminal, Penn, R. E News ■ Oct il, JH R ^^ 

Eng • Nov R Gas • Sep 30 • Oct 21-93 
Pittsburg, train shed, B. & O. £" News ■ Feb 23-89 
Portland. Me., Union, inset E Rec • Nov 30-89 
Providence, R, I. terminals, the Cove E News • Apr 27-89 

" Aug 2-90 
Rye, N.V,, N.Y.. New Haven & H. i-j^^c • Nov 23-89 
St. Louis, Mo., Union pass., train shed E A'e-u's* Oct 3-91 " 

Apr 2, insets 21, 28-93 R Gaz • July 24-91 
Springfield, Mass, pass., U. & A. R Gat • Mar 14-00 
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I. STATIONS -SWITCHES 



Railroads, Statioks, Tavistock, Plymouth &. So. West. J. R. J 
TA^^Bf "Juneia-QO 

Stocks and coal, prices '88 £■ fr- J/in Jan 12-80 

Stop, Rowell-Potter aut. safety E A'euis • May 11-89, Bo 
Kev. B. & L., Oct 30: Fox emergency, n X Gas • July 8; stop-l 
ping from 90 miles per hour, cor. Sep 33-92 

Street. See Street railroads 

Stuikes prevention, ed. R Gaz Mar 20, C, F. Adams Sirridner't J 
Apr -89 

Sumatra E News Nov 10-89; W. Coast Stale. KuoUe, abs. 
/nj/C£"vl05-91, Post, abs, v 107-92 Zeii .ieul /ng, R^> 
Geit Chim July -91 A' Sf Eng • Nov -91 ; Queen's Bay & 
Oembilin, map The Eag ' Apr :i2-92 

SUPERiNTIiNDENT's daily summary of reports, tables R Gas Aty J 
3-88 1 

Supplies, purchasing and care of R Gau Feb 14, 21, Mar Hq 
-90 

Surveying, surveys, and resurveys Paul E News Sep 12-26;*: 
slope slake setter and universal indie. ■ 12-91 TJie Compos 
use of the stadia in, J. B. Johnson Ji Gaz Feb 3 ■ Mar 2,9, 3 
camp and Reld life on U. P. surveys, MIddleton Sc Am Smp\ 
July 1-88. See also Surveying 

Swedish, Koersuer Eng Jan B, Sandberg, 13; 25-ton iron ori 
wagon The Eng Apr 27-88 

Switchback, the Stampede. No. P., Huson R Gat Feb 3-88 

Switches, Dailey aut, cut-out £ yews " Mar 20; point, B. & A. 
31; sig. system, 111 izabeih port station • Nov 24-88; Price ^ 
frogless • Apr fl; safety lock, Lehigh Val. • June 15; slip, t 
combination cross over, Cincio. • Nov 10-89 

E Ntws aut. cam lock • May 24; Dunn safety • Ai^ 23; ' 
prog, in interlocking ap., Union Sw. & Sig. Co. " 23; and frogs, 
experience with, Ellis • Sep 0-9O; turnouts, functions of, 
Washburn, inset R &• Eng • Oct -8» ; 3-rail turnouts for 
double gauge tracks, Geddes (full) • Apr -July -92 

R Gaz interlocking ap.. Long Is. R. • Feb 10; asd sigs., in- 
terlocked, C, R. Johnson, May 4, 18, June 8, July 27; German, 
movements • Aug 10-88 ; slip, with movable frog, Un. Sw. & 
Sig, Co. ■ July 12-89 ; sliding and Parson's frog, Brooklyn br. 
R, • Jan 24-90 ; and frogs, Ellis, May 2B ; interlocking ma- 
chinery. Hall Sig. Co. " Sep 25-01; interlocking, Wuerpel 
mach. " Sep 16-92 
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Railroads, Switchf.s, Bay City Juncl., Detroit, Mich, Cen., inter- 
locking R Gaz • Nov i4-90 
Boston & Albany slapdard R Gas ' Mar 2-88 
DKAW-bridee interlocking plant, N. Y., Pa. & O. K Gaz • Jan 

10-90 
Jersey City, terminus, Erie R., interlock., inset R fr- Eng • 
June -91 ; yard, Cen. R. of N. J., Un. Sw. & Sig. Co. R Gaz 
.. Penn. 



- May 22; p 



•June 28-89; N. Y.. L. Erie & 
R., Sperry* July 31-91 

JORNSON interlocking mach. R Gas • Jan 18-89 
Kelsev & Stevenson's aut. R Gas • Feb 13-91 

New York, Grand Cen. station interlocking R Gas * Dec 27 
-89 

Pahson's block & sig. system R Gas • Aug 16-89 

ROBINSOS-Wharton R Gas • Sep 21-88 

St. Louis Br. & Juncl. R. interlock, system, Eayrs R Gas * Feb 
8-89 

Salem, Mass. tunnel, interlock, R Cat " Feb 22-89 
Telegraph supts. pro. El Rev Oct 26 El Wld 29-89. See 

alsoTELBGKAPH 
Texas frontier, building, Rafter E Mag • Oct -01 
Tickets. Gin., Wabash & Mich. R Gas • Mar 13-91 ; Chic. & 

Alton • Jan 22-92 
Ties. See Crossties 
Time, unpunctuality, English, ed. Eiig Dec 10-03 ; general time 

convention R Gas Oct 12-88. See also Tlme 
Traction, h. p. of tabulated constants for deL, Crane El Eng 

Nov 19-90 
Traffic, Am. and English £'nf Jan 1-92; suburban. Booth 

R Gas Dec 13-89, Jan 24-90; Chic, east-bound. Apr 10 

-91; interchange facils., Godkin, Jan 20-93; and earnings, 

ten years growth, ed. \"ov 13 The Eng 1.V91 ; \}.S.R Gas 

tiles 
Train dispatching, op. of, safety systems, ed. E A'eivs Oct 12- 

89 ; graphic record, diag. " Sep 5-91 ; duplicate order system 

R Gas Jan II); Kinsman, July 4 ; Am. system, ed. 2iJ-90 
Twain indicator, standard. Rich. & Dan. system E Xeii's • Feb 

9-89 
Train lighting, dec. E News Apr 7-88, Seldon, Nov 2-89; 

Timmis' system 7"Af £"«f Apr 13-88. See also Cars, light- 
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Kallroads, Train resistance, air. expt. study, Crosby Eng'iAi.j 
30 • June (i, i;i-90: the grain of sand on the track. Field 
El Rl-v Apr 30-93; expt. study, Crosby (hill) El Wld • 
May 24-00; and power • June 18; high speed, July 9- 
1)2; early expts. E A'ews Sep 1, and air resist., ed. 1; laws 
of, Oct 0, ed. 27; C. B. & Q. (valuable) report, diags. • 
Nov 17, 24-88; Desdouits expts. R 5- Eng Apr -91 Intl 
CE 

R Gaz No. E. R., England, ed, ■ Mar 28; air resist, at very 
high vels., Chanute cor. Dec aO-90 ; locom. cyl. power con- 
sumed ahead of first car • June 17-93 ; Slack Steven's Indie 
July lB-88 ; The Eng Apr 6, Sep 21, 21-88, ed. Mar 14-90. 
See also Air ; Atmospheric resist. 

Tkains, vibrations instruments, Milne Eng Oct 11-89; collid- 
ing, destructive force of, cor. E A>k'j Aug ■*, SS, Adams, Sep 8 
88; length increase on Austrian R's • Mar 22-90; sanitary 
Sc Am Sup • Jan 21-88; articulated rolling stock, I'aris, 
Sceaux & Limones R. Tlie Eng' Nov 21-90; speeds, see R's 
speeds ; stop, see R's stop 

Tkaksandi.ve, Argent. Repub. & Chili Eng ' Sep 10-9O, tulir 
neling plant, inset • Apr 24 " May 22-91 ; map E .\e-.i'S * Oct 
2.'5-90* Feb 13-93 ; Child Harper's M, R fr' Eng Dee -90, 
n Jan -93, R Gaz • Oct 17-90, Sc Am Sup • June 20 
-91 

TRANS-Caspian. Rymkienicz, map E A'evjs * Sep 29-88; and I 
territor)-, Heyfelder, abs. /nsf CE v 112, Strukel, abs, v M -81" 
R Gas Jan 3-90 ; Sc Am Sup • Feb 11-88 

TRANS-Caucasian £ Ne'u-s Feb 11-88 

TRA>iSFKR-tables, N. V, Cen., inset £ -1>7fj • Dec 21-89; dec, ■ 
Fitchburg R. shops R Ij' Eng • Feb -90 R Gas • DccoJ 
Penn. (full)* Mar 22-89 

Trakspor-tation, N. K. and Middle stats, Cen. stats, E Jfewti^ 
Nov 14-91 

THANS-Siberian, ed. £'«^ Aug 12 Sc Am Sup • Jan 30-92, map I 
The Eng ' Dec 4-91 ; world, map R fr' Eng Nov -99. 
also K's, Siberian 

Trestles. See Trestles 

TuKNEL protection, block system, cor. ed. R Can Mar 13, 111 
-91 

Turkey, Asiatic, construct, E A'ews " Dec 15-92 

Turnouts. See R's, sidings - switches 
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Railroads, Turntables, Silverton R., Col., Gibbs, discuss, rim 
CE •v2-i -90; and traverser, St. Lazare station, Paris Eh^ 
July 10 : Paris & Or. R., Paris exhib. • Nov 15-89 ; wrt. iron 
deck E A'fws Dec 21-89; wrt. iron "Jan 4-90; Jameson 
R£f Eng'Oa -89; flCfi.. for lOfrton \oi.om. J^ Gas * Feb 
28-00; standard, Passaic Rolling Mills Co. • Feb5; for Howe 
truss draw-br., Fraser river, Can. Pac, Cambie ■ Nov 25 
-02 
Ulearor<;, Finland, Strukel, abs. Insl C E \ 91 -88 
Underground. See also Rap. Tran, Commiss. report to Mass. 
Legislature, Apr 5-02; Tu.snelino, Great Head system; 
Tunnels 
Baltimore Belt, insets E News • Dec 12, 10-91, York road 

tun., inset • Jan 9-93 
Blanc system of subway structure for city sts. El H'ld* Mar 
22-90 

» Glasgow Cen. f«f« Oct 5-88, May 30 -90, map" May 27 • 
June 3 • July 1, 15, inset ■ 22 • Aug 5, inset ■ IP, 10-93 ; and 
Dist covered way, W, Wilson Insl C E'vfi2 -88 ; bxiM- 
iag /{ &• Eng* iep -&2 
London, Central R,, proposed, bill Eh£ Mar H. 13-91 TAi: 
EngMj 11-90, bill, Mar B, 13, Islington, 20, 27-91 
City & So. Lond., elec. locom. E/ Eiig • Nov 26, subway 
El Rtv Lond' 7-90; files -91 ; Grindle, July 29, Aug 
12, and cable, Sep 16-93; Et H'ld' Nov 20; deep tun., 
eA.Eng* Nov 7.7* Dec 20: E .Vews Nov2l!-00; R^ 
Eng* ]3a\ subway .ffGrts Dec 11-91 ; report. Mar 4-92; 
Southwark subway Sc Am Sup • Oct 11-ftO Tlie Eng " 
June 7-89; * Nov 7-90 
Metropolitan, notes E News • May 2-91, n T/ii^ Eng 

Jan 27-88; tunnel purification, Jan 20-92 
New York city, elec. rap. tran., Sprague E! Eng • Mar 4, re- 
port, Apr 1, May 27; Reno elec. proposed, map El H'ld * 
Feb 14 ■ June 20; Met. Co's tun. under East river, inset E 
Newi • Mar 14-91 ; rap. tran. plans (full) E Rtc • Nov 28 
• Dec 3-17; Met. (full) Tki Eng ' Jan 22-92. See also 
Rapid transit, N.Y. 
Paris elec, n El Rev ' Jan 30-92 ; Met. R, subway construct. 
E News • Dec 13-90, n Sc Am Sufi • Jan 3-91 Genie 

Phu-adelpuia, feasibility of, Haupt F Inst Dec -88 
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C — U.S. 

Axsswofth 

; U. S. and. 

; Mar 13: & 

j^V • Aug -92 

IT 3L s. S^-^IS, bk : 



''ftr- izi T^r;^ t ~--JC. rh*~Tni* n i«xmc:c£. Greene 

- -'-■ »• ^ -2?.. srr**>T Tw Tcsj Nr j • jsz. 2S; So. 
V-*?.. :s*f :2:i^ - L:x- .. ■^:cr Vssl, zsmnrsi. hart ma^ 
" - 1 - ^-^"l TTsc- ia«f =i=r • anL st. * .'une I*. 23. 23 : 

^i^r T--*r". -?- " »**"-- . .24- anc 'w-bgr rmioarBd in op. 
: r?^-. :i-rjii !•-_ ^ "Tact saxL n ?*f-T aad S. coL 



.^y^m TCii2> ,-i3L 3M=: vaa. «► ♦ Feb ±. :* ; con- 
as: -. T:::^. :rTtic. rji- nais: mjc. fsl • Mar 30, 
-.'^ - . =sicr daj, *!.♦£" Xa. West, coL in- 
i.-- .. ^ TT-nir Si. "5"-scl sxssssbs^ ed. June 
. iri-cf rr^ * ..X l.i- *r. ±: . Sc Wesi, coL in- 

>~- V ^sc rru nsc?: t.st^ e*i- ♦ Sep 2S, 
_: : - -^ iei.^'Sw r^i. > r«r 3: , r:cacr=:ct. oi tour 



?• . ... --!=<: r.-™ * IT - rnssmri- scirss e-asc of Chic, 

♦ ■ ^.r. :-. _• > .. ' 'i^c r:csvr-i*n. nscc Tro^r • A=s: r. 2: in 
*• - ..:r^ 1.-. ifi. TTCi^!. I N:. X^xr. rocsCTDct- Sep 13: 
?.-. "z-r^ :;r--=c-i«n. isi-: "Ti;:. ^i. ♦ iT. iT; R^x^kr tcts. and 
?!.. <r^'^. -: ♦ N : -• . I' ::f:*:r-^.n cc "V*:. ed. IVc 2T-90 

-V - -. : - ■• ir.i : :r -r-.-^ vijnk za^i siap* ec. • Jan :>, 3, 
.-.-it * z. *" zse: T.ir * Fcr i>. scan;* eas: of Cbic^ inset 
-s;^ ♦ Apr :: . - >;;i:2. <Cits-. riiet —ir. ed. ♦ June 13. i:>; 
i-.c Zr ,£:\j.-^ t'i 'zly 4: Nc- We<i. cocscruct- inset map • 
.-.-^ :. 1: io V.'es- d:.. e-i. • '.c: -x^?: far WesL, inset map 

• Nov --4^1 

Ji .Ve-u,. xilea^e laid is 'v>l, :ase: map ♦ Jan 23: construct, of 
'^I, ia.^t map * Mar 5. 5 : states east of Chic^ inset map * .Apr 
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Railroads, Umted States 

(I; Southern, inset map "June 23; prog. "91, Poor's Man. review, 
July 28,28; No. West, inset map • Aug 4; So. West, prog., 
inset map • Oct 13; tar West, construct., inset map, stats. • Dec 
8,8-92 

R &■ Ens stats.. Poor's Mao. introd. review, Sep -89, Sep 
-90 ; stats., Sep, do. Interstate Com, 3d report, Adams, Feb 
-92 ; building in "87 R Age, LoiOm Jan -88 ; in '90, Poor's 
Man. review, Apr -»2 

R Gaz new construct. '88, tables, June 1, 8 ; mileage, ratio of 
pop. to, White cor,, diag. • Oct 5; Interstate Com. 2d report 
abs. Dec 7-88. stats, do., ed, Jan 18; construct, in '80. table, 
ed. Apr 19, IB; In '88. Poor's Man, review, ed. Aug 10-89 ; net 
earnings '80 <and prices) Feb 28; construct, Jan - July 4, in 'BO, 
18, in '89, Poor's Man. review, ed. Aug 1, 1-90 

R Gaz construct. Jan -90 - Jan -91, table, ed. Jan 2, Jan - 
July -91, ed. June 2», 2(1 ; in '90, slats- Poor's Man. review, ed, 
Aug T, 7; stats., census, ed, Nov 0; traffic and earnings, ten 
years' growth, ed, 13-91 ; construct, in '91. table, Jan 1. Poor's 
Man. review, ed. July 29, 29, Gov't, stats, and world's, Dec IS, 
16-92; ten years' growth, ed, TheKng-iiov 13-91 ; in '91, Oct 
2S-92. See also R's. Interstate Commerce Commission reports 

ViCTOKiA, New So. Wales Eng Nov 14, 28-90, Jan 30 ■ Mar a 
Apr 10-91 

ViE.VNA City proposed extensions, abs, Inst C E v 107 -92 
IVoc/i osl /ng-9\ 

Wabash report, English R Gax Dec 19- OO 

Washouts, Parsons R Gaz * Apr 20-88. See also R's, accidents 

Water stand pipe, the Sheffield E Nevis * Mar 19-92 ; water 
Unk, U. P. R Gas • Sep 5-90 

Wheeling Union Bridge R Gas "July 11-90 

Wrecks, outfits for handling, Hynes R Gax ■ Dec B, 19-90 • 
Jan B, 33, Feb 13, 27. Apr 17-91 

Yards. Columbus, C, Penn. R. R Gax • Mar 25, 25-92. See 
also R's. stations 

Yucatan, E. Thompson report E News Dec 15-88 

Bails, fiat-topped and cyl. wheels, Whittemore Am C E, R Gag 

Jan 25 ; destruction by excessive- wts.. discuss.. Dodge Am C E 

V20-89; rolling steel, Nicholson Am M E ' \ 11-90 E 

News " May 3-90 ; manuf, conditions influencing life in ser- 

;, Delano Ant Min • v 16 -88 ; steel and specs, for manuf.. 
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■, Nov 3 E Nen-i • Dee \ 
I, Dudley Am Min • 



RaUs 

R. Hunt • V 17 -8B E &• Min • Oct 27, 
t-8S; wear of as related to their 
IS-OO 

Eng use of heavier, Sandberg, Feb &-89, steel, do. Aug I, 
I " 8; rail profile tracing ap., Schilling • Sep 11) R Gai * Oct 
10-9O ; devel. Am. rail, and track, Watkins Eng' ]m\j 1, 23 • 
Aug 12 • Sep 23 • Oct 14, 21-92 

E -\tws wear of, in India, ed. Jan 21 ; fastening and track 
inter-St. Rap. Tran. Co. • Apr 28; manuf. cost at Edgar Thoro- 
Eon steel works '87, Scott, n June 0; a practical system of tests, 
ed, July 21: the Dill nut lock * Sep 1; and wheels, relations, 
report • Nov 3-24-88 

f AVii'j German stats. Jan \i: manuf. cost in Penn. and 
England, comparative. Schoenhof. Consular report, Feb !1 ; por 
table saws * Feb 23; hardness of inside and outside, compar. 
tests and ed. • Apr 13. 13; and wheel!;, relations. Am. C. E. com. 
report * June 22; consumption, Tratman, July 20; fastenings, 
Penn. R. ' May II, Venezuelan K's • Aug .1, Cox tie-plate 
* Nov 23 ; conditions in manuf. which influence life of, Sep 21 ; 
and tires wear, N. E- R. Club pro. • Oct 19-89 

E .Xcws Cilo & Funck's lifting device * July 12; steel, chem. 
and mechan. considered, Sandberg, Aug 23, discuss., insets 
(full) litst M E • July R Ga» Aug 15, 29 Thi Ens Aug 1, 8; 
foreign practice and tests R Gat Aug 23 ; wear of different 
grades. Post, Neth. R's Apr 2rt, in Swiss tunnels, n Oct 11-90 

E Newi 100-lb steel. Penn. R. • July 21 : rail and chair, Lond. 
& No. W. • Sep 1 ; continuous (1100 ft.), evpansion, Moxham, 
ed. • Oct 27, -^7-92 ; use of heavier, Sandberg, inset, abs. Inst \ 
C £■ • V 115 -89 ; rusting in tunnels, Thomer, abs. v Ofl -90 J 
wear of steel, Busschere (full) R b' Eng ■ Nov -89 ; 80-lb. \ 
standard, Uhigh Val. • Jan -91 

R Oat steel, manuf. and life, Delano, Aug 10; specs, for J 
manuf., R. Hunt • Oct 20 ; 8Mb., Mich. Cen. standard • Dec ^ J 
-88; specs., tests and inspection, cir. replies • Jan 18, 25* 
Febl.^;heawy, Sandberg, 15; rail dangers, N. W, R. Club "15; 1 
breakages and splices, cor. Mar 8; form of rails and wheels, I 
reports • May 17, June 28; Goliath rail, Sandberg "July 26, J 
base plale, do, * Sep 20; elec. welding of, Ries, Sep 27, cor. -S/l 
J?/ Oct; steel, rolling, Nicholson ff Cat • Nov 22; the Haii>-.f 
bay clip and detector bar ■ Dec 2' 
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Rails 

R Gas SH-lb,, Erie standard ■ Jan 31 ; tests of stiffness, P. Dud- 
Icy, Feb 28; fastening to ties, Wrensh all ■ July 10; hard or 
soft, ed. I0-9O; abrasion and endurance, notes, Howard, Jan 
23, 30;05-lb., B. & A. • Mar 13; steel, cost, May 32; deflection, 
track expts., Howard • July 3: hard, P. Dudley ■ Nov ll-Ol ; 
chair and flange rails, conipat. study, Freund * Aug 5-02 ; 
wear of. see Metals, wear of 
Frog, spring, Penn. Steel Co., '88 E Xews • Dec 1.1-88 ; the 

Monarch spring • Apr 25-01. See also Rs, frogs - switches 
Joints, splice-bars and specs, for manuf,, R. Hunt Am Min v 18 
-OO; Sandberg's Eng ' July 26-89; N, Y, Cen, E Xe-ws ■ 
Apr 21; Dill nut lock • Sep 1; Foster bridge, Oct (1; Den. & 
Rio Gr. standard " 13; Fisher br. imps. • 27-88; adjust, 
panel, Pough. br. " Feb 23; the Thomson • June 1; rail joint 
question, ed. • Dec 28-89 

E News N. Y., L, Erie standard • .Sep 27 ; Weber joint tests, 
Roadmaster's Assoc. • Dec 20-00 ; the Patterson • Feb 21 ; 
I(. & O. standard and 85-lb rail • July 18; the Heath • Sep IB; 
rail and splice-bars, N.Y., N. Haven standard • Oct 3-91 ; 
splice-bar, Fall Brook Coal C:o. ■ Mar 6; Indian State R's ■ 
Dec 20-93; fish plates tests at freezing temp., Buel E Rec 
July 4-91; SouIe'Si? &- Z:«^* Oct -89; Connell's, Church- 
hills pats, • Mar -91 

R Gas 3-tie, with Bush's interlocking bolts, N. Y. Cen. " Mar 
30; Penn. R. "April; L. Shore & Mich. So. 4S-in. standard "Nov 
30-88 ; 3-tie angle splice, bush bolt, N. Y. Cen, Apr 12: 7lMb, 
Sav., Fla. & W. • May 17 ; Goliath. Sandberg • July 21-89 

R Gat and chair. Lond., Br. & So. C. * Feb 7; splice-bars 
specs.. R. Hunt, Aug 15; recent • Sep 26; the Clarlc-Fisher ■ 
Oct 17-00; track joints, table, FIlis, Aug 28-91; French, 
Mussy • Apr 1 ; Scaife, Oct 14; the Price • 14-93 
Sections. Whittemore and com. report (veiy full) Am C E*\ 
21 -89, standard, com. prog, report, insets • v ;;4-91, sheet of 
designs, ed. E Xe-,us • Feb 21. 28 ■ Mar 21, 21, inset R Caz 
Feb 20-91 ; Delano, proposed, R. Hunt Am Min • v 17 -89, 
heavy £'w^Mar22 £■ A'cicj June 8 A' 6oa •June7-89: wear 
of as related to sections, system of in series, Dudley (full) Am 
Min ' V 18, 18-90 R Gas * Aug 15-90 

E News various designs, Hawks, ed. Mar 0, 11 ; and wheels, 
forms of ■ May 11, proper relations of wheels to. report. July 
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Rail Sections 

n : stancUrd. cd. Aug 3-89 ; flat top. mggcstcd. Cborchward, n 

• Nov 22-90 ; form of, Gunn cor. " SUy 3S~Oi 

- R Gaz and wheel relations of. com. report, ed, * Nov 2; bal- 
anced. Dec 7-88 * .Apr 13-89; standard, ed. Mar 30; • June 
S7-90. See also under Rails 
Berlin R.. new rails E Nca.-s • Jdj 26-90 
Boston & Albaoy E .Vewt * Apr 4-91 
Chicago. But. & Q. 5«Hb. E A'fvt • Aug 23-90 
Chica<^o, Mil. & St. P. EXrais • Mar 30, 30-89 
Chicago & No. W. and expL wheel tread, C, M. & St P. E 

News • Mar 30. 30-89 
Fall Brook Coal Co. E Ntrc-s • Mar 5-93 
France, Northern R. R Gai • Feb 22-89 
Goliath and steel base plate, Sandberg's E Xews * Not- 9 

-89 
Great Northern, V. S. E Xrv/s • Feb 13-92 
Ke-vtuckv Union R. E .Vews • Mar 16-89 
New York Cen. lOO-lh. E Xewi • Mar 10; standard • Apr 2 

-93 
New York. L. Erie & West. E .Ynvs • Feb 1-90 
QUKBEC Ceo. 60.1b. standard E Nfua ' Mar 10-93 
SANDBERd's permanent way Eng July 26 E A'tvis ' Nov 6 

-89 
SAVA.NNAH, Fla. & W. 70-lb. R Com • May 17-89 
South Australia Gov't, standard E News " Oct 31-91 
Union Pacific R Gai • Feb 1-89 
ViCNOLES, the first E News • Nov -89 
Rainfall, and discharge of sewers, Kinchliog. insets (very full) 
AmC E*v 20. max, rales of. Fitz Gerald, insets • v 21 -89; 
cause of rain and structure of atmos., Veischow * v 23 -90; 
flow of streams and storage, Fit; Gerald, discuss., map (full) * 
v27 -92; facts about rain making, Curtis £J/it^ July -92 

E News in western arid regions, Greely report. Mar 18, 23- 
89 ; max, rates • July 21 ; flow of streams and storage, diags. 

• Oct liO; obs., Phila. E Rec Nov 6-92; artif. rain making, 
\{a\xs.\Qn F Jmt On Se Am S»p Qc\. 17-91; mean or av. and 
ftuciuations, llinnic, discuss, (full) Imi C E • v \m -93 ; rain 
formation, Blanford S, Am Sup May 11, 18; and storms, Ha- 
Mn,Junel6 89; universal suction, Dufowi • Nov 7-91 Genie 
Civil; of the Globe, Tripp The Eng Mar 18-93 




RAIN QAUGES-RAVINE .117 

Bain gauges, self-registering, Hering E Ric • Jan 3 • Mar 14-01 

Hamie plant, source of textile fibre E News Oct h ; Juvenet 
F Itisl Nov Sc Am Sup Nov aS; fibre cleaning machioery • 
May :;S-89 

Ratua and hammers, Jameson R ^ Eng Oct -89. See also 
HvuK. rams; Steam hammers 

Rapid transit, Rap. Tran. Commiss. report to Mass. Legislature, 
Apr 5, '92, abs. Si R J May -93; elec, interurban rommun., 
Zipemowsky ElJfev LondSe-v 18. as, Oct 2-»l ; and elec- 
workon N. Y, eleva. R., DaI\ ilaW) EilVld ]a\y H El Rev * 6- 
89; N. Y,. Sprague, Mar 7. Lond., Sterne, discuss, ■ 2!; sys- 
tem, Sprague, June B-»I, N.Y., solution do. (full) £■/ H.7rfsup. 
Feb 21, Mar 7, (full) May 30-91 ; in great cities, Day, Jan 2- 
93 ; prob,, Gribble (full) E Mag • May " June ; in N. Y. July 
-91 ; lessons in. Heilprin, July -92 ; N. Y. city E Sr- Min • 
Mar 23-89, Rap. Tran. Com. report ' Oct ^4-91 

£ .;Viiif N, V. and Boston, eds. Jan 28 ; N. V.. Mayor Hew- 
itt's plan, ed. Feb 18; in cities, Haupt, Apr 21-88 ; prob., cor- 
' July 27; Commiss. probs. Aug 10-89; facils., ed. Jan 4-90; 
Boston, proposed system. Mar 14 ; Paris, the Ladame plan, map 

• Aug 29; N. Y. Commiss. report, diag.. plans, inset, eds. (full) 

• Oct 10, 17, 24, 24, pass, traffic, past and future of, ed. 31 ; 
European practice, Howes, Dec 5 E Rec Nov 21. ;i8, Dec 12, 10 
SIR/* Dec -91 

E News Reno system • Apr 2 ; underground, plans, Broad- 
way franchise sale, specs., inset, ed. • Nov 24, 24, inset • Dec 
1-93 ; N. Y. prob., Sleinway Commiss. report E Rec Oct 10, 
munic. Ownership argus.. Prout, Nov 21, Croes, 28-91 ; in 
cities, Haupt F InsI • Jan -88; Wright /"ofi Sci Apr -93; 
N.V. /i Sr' Eng Nov -fH 

R Gaz N. Y., T. Cooper, Mar 20, Gribble, Apr 3. W. H. 
White ' 24 ; reports, ed. (full) Oct ■ 1 B, 23. 23, Nov 20-91 ; 
speed, Cowper. July 20-93 ; Thompson's gravity system Sci 
Am SepH-88: Chic.Stoltenberg Sc Am Sup* May 26-80; 
in cities, T. C. Clarke Siribner's ' June -92; Haupt St R J 
Feb -88 ; Sprague, sup. • Mar, June, question, Gribble ■ Mar, 
May, Crosby ■ Apr; Lond., Reckenzaun, May. Aug" Dec -91. 
See also names of places ; R's, elec. — elevated — underground, 
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E Rrc distrih, Ciab, Jbk 
17; dec of capac Fttt CenU. 94: s 
Health report. Ntn 14-91 ; i 
Schujrler. Dec 1T-S2 AmC E; ns. dui&. safelj Md werna 

0S,Ktt!aak,a.hs-ImitCEx9i-9O»W»ck0H/Kg-fg9. See 

also Dahs : WATER-worb, latdef nancs of places 
Boston-. Mas&„ Wabao Hfll f J7« • Atig M. Sl-SO 
Buffalo, N. Y., Prospect, new E \fws • Jan 10-01 
CosaoCTOK. O. Si^OjOoo gal. covered E Rtt • Aag 15-91 
Ealing. Grand Junct Co. storage Tkt Eng ka^ i\. iA-%& 
Egvpt. the Ratyan impooDding. Nile flood. MTfaiteltotisc Eig • 

Sep 14-88, Sep 19-90 ; stonge in, ed. Oct 1«-91 
Halun-GTON, West. HenzelL inset Ixst C E * x lOi -OO 
Hudson, Wis. covered E Xevs • Mar 15-90 
Manchester works, inset Eng Feb 5-9S 
Nasbville, Tenn„ Parsons E Xeart • Jane 10-88 
Nebraska City, Neb., failure of E ,Vfti-i • Apr 19-00 
Newton. Mass. coveted E Re^ ' .^pr IS-Ol 
New York, reservoir ■ -M.' inset E News • Mar 22-»0 
Paris, France, .\lonnnartre 3-story covered E Rti " Aug 9. abs. 

last C E \ \m -»0 Sc Am Sup • Mar 8 The Eng • Jan 17- 

90 ; Bechmann, abs, Inil C E v 105 -91 An Pent, Feb -91 
Phila., CoDshohocken hill remark, breaks, Lukins E .Vnvs Aug 

18-88 
ToRCV, France R &-■ Eng • Jan -»0 

Toronto, Ont, Can., Rose liill embank. E A'tTi-i • Aug 2-90 
Wheeling. Va. E Xews • Mar 12-93 
Resins, waxes and solid paraffins. Church (full) Sc Am Sup • 

Apr 9-92 
RetafnlDg walla, for earthwork, Greene E Ae-ivs ' Dec 20-88 ; 

design of, K. Allen E Rtc ' Nov 1:;, 19; old revetment wall, 

Montreal har,, Sproule R &• Eng ' Dec R Gm • Nov 19-92 ; 

M'Eiroy, Nov 9-88. See also Dams ; Harbor eng; R's, 

embank; Keservoirs 
Retort, mechan., with continuous feed and discliarge, Haig E ^ 

A/in • Jan .11-91/ -90.; CA^m Ind. See also Gas retorts 
Reynolds, Edwin, por. C^ssUr's "Mar -93 
Rhind, James Inst C £ v 1>9 -flO 
Rice, culture in cen. China, Franklin Sc Am Sup June 8-89) 

hisL, Proctor, Oct 10-91, manuf., do. July 9-92 
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\L so: -i^Jfni»NoT*-«0 

^ ssz pre:, a: (zasa.. gti Adams Am M E * \ 

Tin- _ .'£-• ." £ -• Kiv- -H2 

: t.ia?ci. TVTrrrr en lit V Uooc .4* .1/Z • t :*-91 
lt'T-^^,-i;ir::^ i " ttzjw- Tsa-nror I-aitcr. inse: 7«j/ Cf: • t« 



C'l-^ r zr. •u-Tiinr: .^ .-?w our ♦ jniy *?-«8 

f^ 1-^ - - -.r : - -j-nnr ts^sss* at^ SirrtifT £" -Vrtr-J ♦ lair 55. n 

fc»»-*r^ ---rf-rs-::;. riaai. roasi Ciaipiiir* E Re: • Aqg 11- 

-^ :tx^ TTst^i- .- • ,~ i" ♦ "^ IJ -K8b sedmieniarT discuss. 

*.'-: . i:^-:" » r-tsfs. Hssssav mae& * t :!<> -99: mcaa 

• v^ - -1^: :« -"is* -sanaixf strrair and ens: of rtpiaring 

■«^ ^ * -^— -li iTT-Ts:nir a: tut ioir. Grani. discuss, v i* 

-*• : < . ---. -r^.. inx i: STsazcs iilatts?. mses • t r4 -91 

• ---5- TZirrirt or mt west fnoas*. Sweener • t& 

I 5.. .~«c£k snrvTT resnhs. Newell 

. TOTT^^mi: arroas. it India. >5tlbuisb 

.- " — !••«. rscsrt warier hiiitwsT. Gr:t»blc 

. •:. r'!--*: sfr*.-^ XT, wssism Jioinp.Sep -92: 

-.,-.-.- .-. <tT«vrnii Hsnnj:. Anp 4-^58: corrp-rL 

^ .^r^sv. :^-r '--Jif*; T?v-r poliBtiOL ir I*.S- 

:*- j.>. '^x ^ I ' ^ix, -$^\ ' Assn: E So,^ : 

ri?j.,;i*,- i" ."i.'^v Scr ;-4ll ; discharge 

■ ^•- -^-r^ ri.--."5vc i" T:t, ?iiaT T; months" imp . 

.^ .". ^i: - -JI2 : isniss ia: imp. csmanes. 
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^ - ■ . --..:^v .-» as^^nammf dsscharirt. Har- 

>^ ' -S:^. r-ar- a: mouihs of ricai esrua- 

" ■ v * -■ • ". dsscsafcs. msr: 'T^en fiill Sxs: 

' -f^' < ---^ •.r..-*r..'k:. Stearns, ans. v lOc- -91, 

V v^ * i^.M*. .' ^'•^ i"inr* Nnr • Dec-88: nav. 
- ' V ■• •v'Sv -•^"'rvr^ at- jh .-m ^ 
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Rivera 

Thi Eng river flushing, Milwaukee, Dec 28-88; imp,, ap- 
plic. of transporting power of water to deepening, Wheeler, Oct 
25, Nov 8-80. July 18-»0; and navigable canals, England, 
TJec I'S-Ol ; tidal, buoying and lighting, Wheeler • Apr 8, 21)- 
02. See also Canals, rivers in France, Belgium and Cer- 

AiRE & Calder nav. and canal waterway, Bartholomew E Nfwt 

• Aug 30-00 
Avon imp. below Bristol, Chatham, insets Inst C E * v ^ 

-80 
Bavaria, imp. E iVett-s ■ Mar 17-88 
BlLDAO imp. E sXews * Aug 31 -80, Churruca report, abs. /nsl 

C £■ V 70, 08, 104, insets, 107 -93 
Brazos, Tex., imp,, jetties E A'eivs ' May 18, June 22-80 
Bkenta imp., Cesareni, abs, /nst C E v 90 -90 
Clvde, Millar. Blackie, Lond. '86, bk; export trade "88 fwf Jan 

4; Macaiister, aba. /nti C £' v 05 -80 
Colorado canons, availabil. for K. purposes. Stanton, discuss., 

insets (full) AmC E *v20 -03 
Columbia, jetty E A'ews • Apr 18-01 
CosEL, imp. at, Oder river (Europe) E A'ews • May 3-0O 
Danube imp. E Xeivi July ll-Ol • Apr 2-03; the Sulina 

mouth of, Kuhl, Hartley append., insets, Inst C £ " v 01 -88, 

inset" V 100 -01 
Delawakk, obstructions in Sci Am Mar ltl-80 
Elbe, ht. prediction of, in Bohemia and Saxony, Harlacher, 

Richter, abs, Inst C E v 01 ; regulation between Melink and 

Koni^ratz, Oelwein, abs. v 02 -88; Sax., Dow measurements, 

1888-7, Ringet, abs. v 05 -SO 
Jambs, imp. at Richmond, Va., W. Adams E A'ews Nov 22 

-»o 

Loire, imps.. Paris exhib.. map Eng* July 1(1, 20-89 

Matn, canaliiation between Frankfort and Mainz, abs. /ust C E 

V 02 -88 Deut Baus -87 
Mississippi imp., flood hts. in reach between Helena and Vicks- 

burg, Stariing, insets AmCE'Vld -80, keeping within banks, 

do, E Mag ■ Apr -01 j impending disaster on, June, prob., 

Dutton, Aug. Starling • Nov -93 
E News connecting with upper lakes, Handburg, Feb 18-88 ; 

Cov't. protective works, mat, Memphis • Oct 20; levee con- 
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SSa RIVERS. IIISSISSIPPI - ROAD BNOIKES 

Si vers, Mississippi 

stnia. Nov 0; bank protection • Oct 2fl, Dec 14-89 ; flood o 

1890, Harrod. Apr 5; Lower, prtrtection from overflow, J. I 

Johnson, 10-90 ; Sabine Pass imp., Turtle cor.. Haupt F fnA 

Aug -88 ; hist., Rcdway (full) Sc Am Sup July 1 1, 18-91 
Oder, imp. al Cosel (Europe) E News • May 3-90 
Portland, W. T.. imp.. Freeman, inset E Mag ■ Aug -92 
Potomac basin, hydrt^raphy of. Babb, discuss., inset Am C 2 

• V 27 -93 
Rhine reg. works, between Eltville and Oestrich. Imrotb, a 

IttsI CE-V92 -88; reg- at St. Gall. Wey. abs. v 103 -»1 
Rhone, imp. of months of, Guerard, report abs. InsI C E * 

-90. See aJso Power, Rhone river at Ceoeva 
Seine, lower, Suresnes locks aod weir. Luneau. abs. Imt C E^ 

101 -90 Ah Penis • v 18 -89 : canalisation of, abs. Se Am^ 

Sup " Mar 16-89 Genie Civil 
Steeping and Wainfleel Haven imp. The Eng " May 13-92 
Susquehanna floods, Raymond report E Rec Jan ^-92 
Weaver nav., Sauer E News Aug 30-90; Stoney's sluici 

Manchester ship canal The Eng • Jan 9-91 
WiTHAM channel and outfall imp, works, Williams, dtacius., inh 

set /nst C £ • V 95 -89 The Eng Dec 7-88 
Yellow E Nevis Mar 31-88 
Rivet signs, uniform system of E News Jan 2B, COr. Feb 6, afDitfl 

bols, cor. " Mar 2, Seaman, cor. • Apr 13-89; diag, " Sep tXm 



Riveted joints, on an angle, expts., Flint Am C E * Oct 27-93; 

copper, strength Eng • Apr 24; " Dec 4-91 ; riveting tests, 
Buckholi • Dec 6-90 ; diags. " Feb 8-93 
Cooper R Gaz ' Aug 22 ; plates, tests ■ Oct 10-90 ; Allen (full) 
Sc Am Sup • July 18-91 ; of max, strength, Nicoison TheEng^ 
Oct 19, Nov 0, 30-88. See also Boilers, riveted joints 

Riveter, Allen pneu. Eng • Nov 23-88 ; Schonbach's hydr. 
May ; hydr,, 200-ton plant » Feb 14, 14-00 

Road engines, rollers Cassier's • Aug -92 ; locom , Burrell Eitg^ 
June 20; steam on common roads, McLaren, Nov 21 The Et 
Nov 21 E Neivs Dec 20; locom,, Aveling & Porter • Ji 
90; traction, European experience, McLaren " Apr 4; the 
Springfield steam roller, inset ■ Nov 21-01; Burrell com- 
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pound The Eng • Dec 12-90; 8 h. p. compound • Sep II 
-91 




ROADS 

Koadfl, betterment of our highways, Shaler Allan M Oct ; aod 
road ToWeTsCassier's* Aug: ourcommoti roads, PaXier Cenlury 
•Apr -92 ; highways and nat. prosperity. North £",V(fp» Apr; 
good wagon roads, importance, Haupt, June : Europe and Am,, 
Potter " Aug; wagon, future, Claypoole, Oct -91; convict 
labor in road making, Roberl.s. July -92; E Sr" Afin Apr 111, 
Mundin, Baker, 23-92; and pavements, Love, bk. n July 12- 
90E Rec 

£ Nfws valuation of road metal and setts for paving, Stock, 
Sep 22 The Eng Aug 31-88; country, in P" ranee, construct. 
and maintenance laws E News Feb 6, 23, Mar 2 ; country, legis- 
lation in Pa. AprO; construct, and repair of, London, Strachan. 
\'A\ good, value of. May 18 ; common, N. Jersey law, July 21 ; 
Am. legislation, bk. n Dec 7-89 

E News country, notes, Downing. Feb 8 ; foreign highway 
construct, and maintenance, 22, Mar 1, 15, 2Q; maintenance. 
Roads Imp. Assoc, Lond. * Aug III; repair and maintenance 
of, England, Sep 13; road work in Richmond Cty., N.Y. Dec 
13-90 ; country, money value of good, report, Feb 7-91 

£■ Rec road making, Herscliel (priie treatise) Mar 0, Apr 20. 
k a7, May 4, 1 1 ; Greene, Aug 10 Harper's IV Aug 10, 17 ; good, 
I Pope E Rec 31, Shaler, abs. Nov Scri/iner's; Bridgeport ma- 
idam, North E Rec Dec 2889 

E Rec resist, to traction, Hering, Jan 2ri; Penn. highways 
Vfeport, Feb 15; construct, and maintenance, Thompson (prize 
tide) Mat 20, Apr 5-11). Pritchard, 1H, 2tl, Maya.eom.com- 
^fiients, tO; main, maintenance, Hooley. Aug 10; machinery, 
Vcost of, Oct 4-90; European sts. and highways. Dec 12; 
I Brookline. Mass. macadam, contract. ie-»l 

E Rei county, construct, and repair, Owen, Jan ,10 Si: Am 
Sup Mar 12 E News Feb 13 ; road across a marsh, Waite cor. 
E Rtc Feb 20; highway roller repairs. French system, Durand- 
Claye, Mar &, Bacot. cor, 19; road making in eastern Mass., 
McOintock, 26; administration of French highways, Neff, 
Apr lU; Telford road making, Lenox, Mass,' 30; instruction 
in highway eng., C- Allen, June 11, July 2, 2.3, (full) Soc Arts 
Mass -91 ; highway construct., disputed points, Owen, Nov ID 

1-92 Am C E 
fust C E roadways construct, across peat bogs. Schachi, abs. 
T 104 -91 ! highway, location, ed. R fr* Etig • May -90 ; 
iwctions. Prov., R. I,' July; ]mv\a Sc Am Sup Feb 27; legal 
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Itoads 

responsibility for defective highways, Ely Si H J Mar-80{ 
Brighton foreshore imp. The Eng]x>,\y i'lS9, See also Mu 
eng; Pavements; Strkets 

Road vehicles, draught and haulage of ^r^ Am Sup ■ Dec 5 The 
£'«f • Oct Ifi, cor. Dec 4- 11.25-91 

Roaiiuke, Va., survey of E Nevis • Jan B • June 2.1-93 

Roberts, Peter Iml C E\m -89 

Robertson, Henry Inst C £" v 03 -88 

Robertson, James (full) Imt C £" v 90 -90 

RobiuHon, Moticure (full) AmCE\ "20 -93, n R Gas Nov 13-1 

Robinson, S. S., por. £&* j1//n • Apr 11-91 

Rock, drilliing machine, hydr. Eng ' Feb 17-88 ; Dubois' boring 
machine. Paris eihib. July 12-89 ; M'Culloch's drill, Rio Tinto 
*Sepl2-90; drills. Carbutt& Davey. Mar27; and ore breaker. 
Gates I. Co., Chic. ■ June 19-01 ; and ore crusher, Brennan 
E News • Oct 18-90 ; removal under water without explosives. 
Loboitz, inset Inst C E * \ Wl -HO. See also Disintegkatok 
Drills; Mills; Quarries; Stone and names of rocks 

Roe, John P. fnit CE v 98 -89 

Roehrieht, Richard H. 0. Inst C £ v 100 -91 

Rogers, William Insf C E y -Af, -89 

Rolling mill engines, reversing, Krupp works. Essen. Cer.. 
Ens • Sep 5-90; details' Dec 4-91 ; 10,000 h.p., J: 
T/ii EHg • Aug 9-80 

Boiling mills, Simond's universal Eng • May 25 Sc Am Su^ 
May 5-88 /ran Age; 15 in. 3- high blooming, Lack. 1. & C. Co., 
Scranton, Pa., inset Eng'laa 23 ; rolling fluid met J, H. Bessemer 
• Oct 0-91 ; failures of chilled irun rolls, Winder • Oct 21-93 
E &^ Mill construct, of passes in rolls for reducing metals, 
Hewitt, Aug 25 • Sep 1-88; Am., evolution of, R. Hunt E 
Nevis Nov 28. 28, (full) Ji Can Nov 20-91 Am ME; univer- 
sal, for girders and cruciform sections, Sack Sc Am Sup * Jan 
7-88 The Eng • May 10, 17-89. See also Steel, German 

Rome, excavs. in ancient, Lubbock Sc Am Sup Mar 22-90; de> 
vel. of capital at, Hemphill. Oct 1-93 

Roofing, slates, strength and weathering qualities. Merriman. dis- 
cuss., insets AmC E*-V21 -92 E fr* Min Sep 24-93 ! paper 
for material E Ne-ws Sep 21-89; roll tar paper manuE. (full) 
ScAmSup Sep 28-91 ; tiles gladng, terra cotta, etc. July 0-92 
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Roots, det. of stresses ia elastic systems by method of least work, 
Cain, inset (full) Am C E ' v 2'i -01 ; Cathcart st. station, 
Greenock R., inset Eng* Mar2a-89; Fairfield works boiler 
shop, Govan • Oct 3-90 ; July-Sep -93 

E News 22d reg't. armory drill room, N. Y. • Apr 13-89 ; 
truss failure, Troy, Ala., cor. ■ May fl-91 ; trusses, coeffs. for 
figuring strains in, table • Aug 11 ; 4-mile crib. Chic. • Sep 16 
-93 

E Rec 12th reg't, armory, N. Y., inset • Jan 7; truss, So. 
Brooklyn R. car shed ■ Mar 17 : a cantilever ■ Aug 4 ; St, Paul 
church • Oct 27 ; rink truss • Nov 17-88 ; So. armory drill-hall 
• Apr 20 ; armory, Cin., O. • ~ 



E Rec 
Mar21,28» Apr4; 
Co. • Apr25; Charl 
• Aug 29; strains In 

R Gas Westingho 
Arajol, June 27. cor 
moval. Porter Sc A. 



• Feb 1-90; arcade, Cleveland " 
n traveler, Newport News Ship Bid. 
eroi plate glass works ■ May ; iron shop 
trusses Locom * May -91 
use machine shop * June fi ; rational trusses 
. 7'Ae Eng • Oct 24-90; roof water re- 
•n Sup • May 18-89; iron St R J ' Aug 
-90 ; iron. So. Mahratta R. The Eng Oct 19-88 ; barracks at 
Aden, Aug 30, Sep (i-89 ; a rational truss, Graham • May 16- 
90. See also Buildings; Exhibs., U. S. Columbian- U. S. 
Gov't bid; Factories; Mills; Rs, stations, etc. 
AGRit. bid., Chic, exhib, Eng • Apr 29 • May 8-93 
Allegheny County court-house E Rec * Nov 10-88 
Carlisle Corp. markets Tie Eng Mar 30, Apr 13. 1.1-88 
Chicago Auditorium trusses E Rec ' Nov 22, 29-90 
DOLUTH Union depot E Rec ' Feb 6 • Mar 12, 10, 2<> • Apr il, 

23.30' May 21-92 
DU.S-DEE R. station, Caied. R,. inset Eng ' June 28-89 
Edinburgh exhib, inset Eng* Apr 11-90 
FouNiiRV plant, the Worthington, Elizabeth port, N. J. E Rec • 

Apr 2-93 
HOKTICULTURAL bid., Columb. exhib. Eng* Nov 11. 18, 25-92 
Machinery Hall, Columb. exhib. E Rec • Dec 24, 31-92 
Madison Sq. Garden bid. E Rec * Jan 17-31-91 
Manuf's bid.. Columb. exhib,, insets E News • July 28 ■ Sep 1, 

8-93 
Olvmpia, Nat. Agric, Hall, erection. Read Eng • Dec 23-88 
Paris exhib., Machio, hall, inset Eng • June 1-88 ; bids, • May 
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?srx. R^ JczaerC l e tmiuai sodon Emg* Apr t-OS, train 
naet.? /««r ♦ Oct i-»l 
TiiANSPORT. licL- CiiiimbL eadnb. Eag-^ Dec i 9» inset E Xews 



C S. Cjiantb. esdnb. bids. ^-«y ♦ Oct :», inset • Nov 13-91 E 
J^cc ♦ Aia^T Gort. hkL -E^fp- ♦ fane lO-8fi 

Bnpe iiiiiin^ poifcr transmisB^ and cable, best speed of. Cooper, 
discuss. A.it J£ E \r^>-^W: two baniage systems. Xorris E Rec 
♦ . une iT ♦ Juiy 18 Am Jf £* • ▼ 12: C Hunt • t 12 -Ol E 
yens • Nov IS-m^^" .2-Jfat*Jan SV-Bl E Etc Nov 15 
3-p^ •Dec -tf^ Jan -9ft. i Gnmsfaaw Cassier's * July, influ- 
ence tjr '.o iu j^it ud e vm. do. Oct: ed. £7 ^<fzr ^^it^ S^ 16-92 ; 
undcsrgnnmd haniaspe. J. B. Smith Emg^^ Feb 17 * Mar 2, 23 ; 
Otto system haulage * -Apr 4-^9 : Miller, (fiag. E ^rms • Dec 
\ ru' EtiT Dec I«J-9^ 

/'-x-r Seymour • May-Juiy ♦ Nov -8© ♦ June * Sep -90; at 
wmame«e mills. Portland. Or. ♦ Jan -93; ScAm Smf • Mar 
14-4H^ : by manila rapes^ ^'^cgiET * ^^y 34-90y Assac E S^s/ 
Sc Am Sap Ifay :i4r-9«»: • Mar 24-88; Si E/* Apr * Sep 
-9tK See also Powilr cransmission : Telphteage 

Riip«9^ manila and hemp, strength and power transmtss.. Miller. 
diair. =* Xaztrs • Dec **: rke Eft^ Dec 19: and hitches E Rec 
• juiy IJ-90: strength ot. DubouL absw Inst C £* t «Q -88, 
do. expcs., French S Gtzz June 2d-88w See also Cables; 
WrAE rjpes 

Rop^s Pass. Tvixas. Kent E Mag^ • June -92 

R<M« C-t!or2:e H. Jtsr C E ^r^ -89 

RotArj boilers connections Locam • Aug -90 

RotATj ens^nes. ancient and mod.. Jomieson Cassiers * Feb -92 ; 
Brown s El Ri-j Und^ July ltV-91 ; duplex El Rev * Nov 29. 
n E: ;r.;/ ♦ Apr 12-90 ; the Rota Emg * July 20: Udbacks 
vibratini^ F Inst Oct R ^ Emg * Nov: Bullock P'SL-r * .Apr; 
Rjgg's ^S".- .-/w; Sup * Mar 10-88; revolving cyL * Nov 8: TAe 
Eng* .\rar 7. valve ^ar * Apr 2.V90, * Jan 23: hydr. winding 
with variable stroke * Oct lt5-91 

Rotary-piston valve, engine governing by, Aldrich Am M E \ \Z 
-92 

Rotary pumps. Johnson's The Eng * July 3. boiler feeder • Dec 
25-91. See also Puiips. rotary 

Roaen port, France Eng^ Oct 11-89 

Roating machine. Parry's Set Am Mar 23-89 



ROUTLEDGE - SALT 337 

Routledge, Thomas Inst C f v Q2 -88 

Rowland. Henry A., por.^'/M'/rf' Mar B-89 

Royal Institution Soc, Lond. pro. El Rev Lond May • June U- 
26-91; £"«^May 18, 23-90, May 22. 20, June 6-2«, July 3, 10, 
Dec 18, :!5-91, Jan 8-22, Feb 12, Mar 4, 11, 2r), June 17, July 
22, Aug 12, 19, Dec 0, 30-93 ; pors. members Sc Am Sufi • 
Sep 7-89; June U-90 

Bubberi india, properties, In Russian navy. Vladimiroff, abs. Irut 
C £ V 100 -92 ; Sci Am Apr 8-89 ; vulcanization of, Gerner 
Sc Am Sup Jan4; "July 12, Sep 8 ; indus., hist. (Hayward's 
expts.) Oct 18; vulcanization and decay of, notes, W. Thomson, 
Dec 8-90 ; supplies sources. Sherman, Feb 8 ; gathering in 
Amazon valley, Kerbey, Mar 19-93. See also GuTTA-percha 

Bundle, Cubitt S. Inst C"-£" v lOO -»0 

RU98, William Inst C E \ Wi -91 

RusHla, commerce and mineral industries, ed. Eitg Dec 25-91 ; 
diagonally through, ed. cor. E A'eins Oct 11, I8-90 

Russian sheet iron Sci Am Feb 2-89 

Ryan, Jeremiah Inst C E v 107 -93 

Sabine Pass imp., cor., Turtle, Wxa^x F Imt May -88 

Sacre Charles R. Inst CE vOS -89 

Safety lamps, the Thonieburry Enp* Nov 15-89 ; miner's, notes, 
Hughes E &' Afin • Mar 28-91 

Safety valves, lever (full) Locom • July -92 

Sabara, the, James Locom Aug -89 Sc Am Sup 

Bails, action of, Vogl, cor. Eng ' Oct 11 Sc Am Sufi • Dec 21 
89 

St. Ix)uis, Mo,, pavements, Macklind E Neivs Mar 14 ; topog. sur- 
vey of, Connet, Oct 31-91 ; pub. works management, Jan 2;i ; 
new growth of, Ralph Harper's M " Nov -92, See also 
Pavements; Sewers; Streets; WATEit-works, etc, 

SaUda, Col., inset E &- Min * Dec 21-80 

Salmond, John M. Inst C E^mi -90 

Salt, works, obtaining brine. Brush, Tully Pipe Line Co., N. Y,, 
discuss., insets .4w C E • v 23 -90 £ AVwJ July 5-90; the 
Petite AnsB mine, La., Pomeroy Am Min • Apr 17-89, Bolton 
^i- yi« ,S"»/ July 28. Pomeroy • Nov 10 £■ &- ;J/i"« ■ Oct 0-88; 
manuf-. Pick's system in vacuo • July 12-90; wells, Onondaga. 
'90, Engelhardt, Feb 21-91 ; U. S. produc, do. Jan 2; manuf., 
China • Feb 6-93 





SS8 SALT -SCHOOLS 

Salt works 

5i: ^wf ^i/^ from sea-water, Merrill, Apr 20; manuf. n Sep7T 
-89; works. Cheshire. Apr W: manuf. in vacuo. Nuraey • 
Julj 2fl ; mines, Retsof, GreigsviUe, N. Y-, Sheldon, Dec 20-OO ; 
N. Y. indus. • Nov 1*-»1 ; iron 
Halter, Frank fnst C Evm -89 

Samoa Cen/ury May -89 J 

Sand pumping, dredging and Mersey bar. ed. Eng A^x 11-90 I 
Sandstone indus., U. S., Day, Cens. bull. abs. E 6- Afiii July 4^ 
E JVeu's lSr-9\ ' 

Sanitary engineering. Manchester, England, ed. fjif Sep30; bad 
air in theatres, Montgomery E Mag May -92 ; san. sci. in the 
home, Richards F /ml Aug: safely in house drain^e, Hoyt 
Pop Sci July; Bayles S>: Am Sup Dec 15-88; legislation. 
England, results. Calkins, inset Tech Q • Dec -91. See also 
Buildings; Health: Music, eng; Plumbing; Refuse dis- 
posal ; Sewekage 
Santoy, John B. Austis du Insi C £ v 90 >89 
Saw machine, double band, for deep cutting The Eng * 

89. See also Baku saws 
Scales, comparison of binary and decimal, table Lotom Dec J 

-88 
Scarborou^li. See Harhor eng., Scarborough 
Scarlet fever, etiologj' of. Klein Sc Am Sup Jan 21, Mar n-8i 
Schaitfuss, Erich C, Bowden Am Min v 17 -89 
Scliiseophone (Haws in metals} >p. Sc Am Sup ■ July 5-90 
Svblienianu, Heinrich. por. (futlj Sc Am Sup ' Feb 26, Manatl^f 

2S-91 
Schmidt, Bemhard /nsf C EvM -89 
Schneider, Henry W. /nst C E v 92 -88 

Schools, engineering, plea for the printing press in, Hawkins Am j 
Af E V 0-88; technical, of Am.. Purdue Uni 
Ind., r,oss. pots. Cassicr'i • Aug -92 ; l.ond. Tech. Ini 
Tunzelmann iTjii'* Nov 2,inset l(l-30» Dec7,'.il-88; Sti 
Inst., Hoboken, N. J. • June 7-89; Cornell Univ. & i 
Coll. Aug 22: Finsbury tech. coll. Nov 21-90 ; Brown Univ,! 
Prov-, R. I. • Sep 11-91 j manual training E &* Afiii Feb 11 



-90 

E A'nvs premiums for graduating theses, Jan 30; Mass. 
of Tech. July U, 21 ; Cornell Univ. 28 : Lawrence Sci. reoi 
zation. Sep 22-92 ; education, value and drawing and 
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Schools 

work in pub., Combes F fnst Sep -80 1 nat. hisi. in elementary, 
Hensoldt, Jan; and trade schools, J. Wilson, Feb - Oct -90 ; 
eag. Brit, dominions, bk. InsI C E -91 

Ttch Q Mass. Inst, of Tech.. beginning. Munroe, May -88 ; 
sci. and tech., place of in Am. education, Walker, Dec -Ol ; 
English composition in colleges, Carpenter, Oct -93. See also 
Education; Engineeiieng schools 

Scliopenhauer, Arthur, por. Sc Am Sup * Apr 21-88 

Schwarz, T. E., por. E &• Min • Aug 2B-91 

Science, Smithsonian Inst, reports, bk., Gov't Printing Office, 
Wash; is science disciplined knowledge. Varley El Rev Land 
Jan 2, 0-»l ; prog, in '88 E News Jan 4-»0 

F fnst limits of scientific inquiry, Henaoldt, May; applied, 
possibilities of, O. Smith, June -91 ; notes, see F InU files; 
recent Kropotkin lOM Cent May, Aug, aatron.. Mars, biology, 
human muscle, Uec -Ai*Z ; circle of the sciences, Coleman ut 
Oct -88 ; scientific socs. of Italy, Cahall Pop Sci Nov -9a 

Sc Am Sup hist, of a scientific doctrine, Langley Sc Am Sufi 
Oct 27, Nov 3-88; the man of sci.. Thurston (full) Jan 1; 
natural relation to an, Uu Bois-Reymond, Feb 20-93 ; begin- 
nings of. Calkins /WA C Apr -91 ; measuring earthquakes, 
OKine ap., Roy. Inst. pro. TheE«g]me 3ft-88 

Scott, Michael (full) /lut C £ v 104 -91 

Scott, William B. /nst CE v 100 -93 

Scranton, William H-, Raymond Am Min v 18 -90. por. E &' 
JfiH • Oct 12-89 

Screen, gyrating, Coxe & Salmon Eng • Aug 30-89 

Screw bolt, expts. with, Mcllridc Am Af E * v 12 -91 

Screw propellers (marine), effective area of screws. Jacobus E 
Nems Aug 3 Am M E*\ 11 -»0; etfic. as dependent on sur- 
face form of propeller, Durand • v 13 -93 ; planing machine, 
Sunderland i'fff "Jan27; expts.. Andrea • Apr 13: blades 
material. Parsons cor. 20 ; Dickinson's • 27 ,SV Am Sup ' May 
£6-88 

E»g lite of. cor. • Jan 25; model expts., formulas, Vogt cor. 
•Nov 20-89; Howden, Apr 18, theory cor. May 2; Bamaby, 
May 10, discuss, inset (full) /nsf C E *v 102 -»0|; screw pro- 
pul. and non-reversible engines. McGlassoa cor. Eng • Dec 18 
-91 ; Barnaby, bk. review. Feb 2il; effic. Froude ■ May fl, 
dimens. • 13; arrangement of surface, expts., Walker, Nov 4. 
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Screw propellers 

effsc. S>r Am Sup Dec 31. cd. and cor. Oct 28. Nm- 4.4-92 /»j/ 
Af E, physics of, Lowe Sc Am Sufi May 3-01 

7»f En;^ Trew cor. Aug 24 ; ed. Dec 28-88 J blades design, 
Fiti Gerald • Aug 22 " Sep 10; Mansel cor. Oct 31. 31 -OO; 
Vogt cor. " Feb 8 : Fiti Gerald cor. May 8: ed. July 17 : Mc 
Glasson's reversing • Oct 23; typical (shapes) • Dec 25-91 ; 
Mansel cor. Dec 23-92 

Screw pile pier at Kotonon, in Africa, inset E Xtv/s • Oct 8-92, 
See also Piles, screw 

Screws, perfect, prob.. Rogers Am Af E * t 12 -91 ; wood, 
rolled Ens ' Nov 22-89 ; Lieb"s ball bearing TAe Eng • Nov 
28; anti-friction, Dec 12-90; screw threads. Gill F Intt ■ 
Mar -88, Forney R &* Eng ■ Oct -90. See also Screw 
boti 

Sea-beaches. Shaler Scridnfr's • June -92 

Sea-sickness, mechanics of, Greenhill The Eng Aug 2S-9I 

Sea-walls, asphalt in, Ambrose E Rec May 16-91 Am C E. See 
Harbok eng., sea-walls 

8ea-waler, effect of oil on disturbed water. Beynon Se Am Sup 
Mar 1-BO. See also Ocean 

Secret service, elec, individual telegraph call R Gas * Aug 28 
-91 

Seismograph, Ewings duplex pendulum (vibration measurer) 
Eng' Feb 22 Sc Am Sufi ' July 20-89 

Sellers, Coleman, por. Cassier'i " June -92 

Scnnett, Richard /»s( C E v lO-i -93 

Sewell, John /nir CEvn -88 

Sewerage and sewers, sewage disposal, C- Allen, discuss. Am CE 
V 18-88; and rainfall, relation between and discharge in popu- 
lous districts, Kuichling, discuss.. Insets (vet7 full) • v 20 -89, 
aba. Inst C E vVl -89 ; sewage puriticatioD by electrolysis, 
Webster El Reii Loud* Oct 11 E News Apr 13, Berlin. Oct M 
Sc Am Sufi • May 4 ■ Nov 23-89, Apr 2S-91 The Eng* Mar 
:iO-89 ; purific. by microbes, ed. Eng Oct 7-92 ; disposal, Eng- 
land, T- K. Thomson E Mag Sep -91 ; disposal in U. S., Raf- 
ter • Jan -92 

E News formula for vel, of flow in sewers, Hering, Dec 15- 
88; the Calvin llusher 'Jan 10; the Hardie plant "Feb 2, 
formula, Hartford, IS; proportion of rainfall reaching sewers; 
Kuichling, MarlC-SO; discharge tables, Gloyne, AprO; gauging. 



SEWERAGE, ABERDEEN-BAY CITY 



Sewerage and sewers 

Kuichlitig, 13. 27, May 4; lest borings by hand labor, outfit • 
May 11, Guthrie cor. ■ 25 ; ezperieoce in sewage, Lindley, July 
8-89 

E News Ford's ventilator ■ Aug 2; systems in U. S. and 
Can., ed, 23; trench excavator " Sep 27; frame for cleaning 
" Nov l-OO ; sewage precip. tanks, upright, Haumeisler " Keb 
7: pipe and brick sewers cost and manholes and catch basins, 
Troy Imp. Commiss. report, table, Oct 24-91 

£■ A'ltWJ systems of N. E. states, table.- ed. May ID; sewage 
disposal of isolated dwellings, Parry, June 2; ground water 
conduit • 30; sewage purific. In Am, July 14; Shone system ■ 
Aug 4; flow in pipe sewers, diag. "Aug 11-02 

E Rec sewer construct., Brooks ' June 10; pipe, construct, 
and ventil., McClintock, June 2-88, June 22, July 6, 13; sew- 
age disposal, European practice. Swan, Apr 6; systems cor. 
May 4; sewerage and land drainage, Waring, bk. review. Oct 
26-80 ; natural purific. Mills, Dec 20-00 

E ^^f sewage disposal, Hering report, Mar 7. 14; sewer ven- 
til.. Read, Oct 17; sewerage systems cost and construct, of 35 
systems, table. 24 ; disposal, Robinson, Nov 21, 28-91 ; treat- 
ment works, English, Jan 2; disposal at isolated houses " Apr 
9; purific. by microbes, Nov 12; sewers and rainfall, Hering 
report 12-93 

Inst C E sewers, discharges of circular and egg form, Oiive, 
inset " V 93; sewage purific., insufficiency of chem. procs., 
Pfeiffer, abs, v 93 -88; discharge at various depths, multi- 
pliers and curves for ascertaining. Cloyne The Eng May 2-00, 
inset Inst C £" • v 08 ; sewer air movements at Wimbledon, 'S8, 
expts., Crimp • v 97 -89 ; sewage treatment, abs. v lOS -91 

R &• Eng sewerage of cities, Mayer. May " Sep -88 An 
Fonts; disposal, new method. Moor Sc Am Sup Nov 14-91 ; 
elec, purific, Gilley Soc Arts Afa.is -90; chem, precip. of. 
Ha^en (full) -91 ; Oke's sewage sludge pump The Eng Oct 
19-88 
Abekdeen, S. Dak., sewage pumping plant E A'tws ■ Nov 29 

-90 
AiKE & Calder, sewage pollution of Eng Dec 13-30-92 
Ammebst, Mass. sewage purific. E Netvs July 2t-92 
Atlanta sewerage E Rec Apr 4, 11-91 
Bay City, West, Mich. E News • Dec 37-90 



L 
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Sewerage and sewers, Berlin sewage disposal, Lortzing system | 
E Xews • Oct 1ft; by electrolysis, Webster's proc. 28 
Lond. and Paris, o Dec ft-OO ; and .Magdeburg. Germany, sys- I 
tern E Rec Aug 1-91 ; sewage farms, Roechling, Apr 30, Aug 
(i-»2, irrig., Muller, abs. Insl C £ v Bl -88, Roechling, dis- 
cuss., inset • V 109 -92 

Boston. Mass.. Mystic & Charles river valleys, report E JVfwi ' 
May 4-89 ; Met. Commiss. Feb 1 : system, n July 5-00 ; sew- 
ers spec. .Aug 20-91; sewage puri fie., water-works drainage 
area • Aug 4-02 ; Mystic sew^e chem. treatment. Learned 
E lite Mar 0. report, Apr 13-89. abs. IhsI C £" v 04 -88 
/ Assi>c E So(s -88. See also Seweragf. Mass. 

Bkooklv.v. .\, v., main relief. Beahan, discuss., insets Am C E 

• V 2U -92 E Aews • Jan a-92 

Chicago, the lakes and gulf waterway, drainage report E -Vrwt 

Apr 14-88 
Chiswick. flow of sewage, Hetherington, inset /nsi C E 'vH 

-88 
City of Mexico, details, inset E -AVk'j • Dee 5, map • 12, iB-9t 
CONEV Is.. N. Y., sewage purific. E .Yews • Oct 20-92 
District of Columbia, U. S. E A'ews May 12-90 E Rec Nov 

2^00 
DosTMUND, Germany, sewage disposal E Rtc ■ Dec 31-92 
DuDLEV, England, sewage disposal works E AVa'j" Aug 8, Mar- 
ten /»j-/ C £• v 104-91 
DuLUTH. Minn., storm sewers £ Neu-s' Oct 25, 25; imp. E Rtc \ 

• June 28-99 

FRANKFORT-on -Main. Lindley E Rec " Aug 11-26, Sep 16. 22-88 ] 
Hull. lingtand, works and pumping station, White E Ntwi ■ 

Feb ^E Rec* July 20-90 The Eng • Dec 27, 27-89 
JACKSONVILE, Fla-, Bowditch report E Rec • Apr 20-89 
KiNGSTON-on-Thames & Surbiton works Eiig]a]y 5-89, machia. 

T/ieEngUec 14-88 
Lenox, Mass., sewage purific. E Ae^'i July 21-92 
London. England, sewage disposal, ed, Eng Apr II ; Giantham, 

n Nov I4-90; sewage question, Barlow, Hep 2-93 ; Paris and 

Berlin, n E .Vews Dec (1-99 j Roscoe's report on deodorization 



£ AV. Sep 1. 



>-88 



Biianch, N. J., sewage purific. E News ■ Dec 22-92 
ANCHESTER, England E Ne-ws Oct fl, scheme 7*' A'vOct 5 | 



Long 
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Sewerage, Mahi.bokough. Mass., sewage purific. inset E News 
• Aug 25, Sep 1-93 

Massachusetts, sewage disposal in, Stearns Am C^v 18-88; 
Mystic and Charles river valleys report E Neivs May 4-80 ; 
Met. Commiss. Feb l-»0; State Bd. of Health filtration 
expts., report £Kf Feb 10-92 i'AVo'J July 11-91 E Rec Nov 
23-89, purific. July 18, chem. precip. Aug 15 and water supply, 
abs. Insl C £■ v 108 -91. See also Sewkrage, Boston 

Medfield, Mass., sewage disposal E Neivs * Dec 29-93 

Memphis, Tenn., system report E News Apr (1-80, Hartford 
E Rec Mar as, Norfolk and Charleston, Aug 10-89; Mar ^8; 
sewers cleaning cost, small separate. Elliott, Nov 14-91 

Milwaukee, Wis., flushing tunnel E Rec • Dec 8-88 

MiKKEAPOUS, disposal, Insane hos, E Rec ' Jan 3; No. Minn, 
tunnel* May 0-91 

Mt. Vernon concrete sewer, Worthen, discuss., inset Am C E * 
V 34-91 

Naples E Rec • July 30-92 

New Orleans franchise ordinance E Rec Apr 23-92 

Norfolk, Memphis and Charleston report E Rec Aug 10-80 

Oran'Ge, East, N. J., disposal works E Neivs • Jan 5, system ■ 
lK-89, Bassett, Feb 16, May 31-90 ; sewage purific, • Dec 1 
-93; E Rec * Jan 12,26-89; system, ed. Mar 21-91. and 
water-works Sci Am Nov 17-88 

Paris, France, Lond. and Berlin, n E Ne-ws Dec e-90; sub- 
merged sewer laying E Rec • Apr H-91 ; siphons of St. Louis 
Is , across Seine Sc Am Sup • Nov iri-90 Genie Civil, The 
Eng* Feb 27-91 

PLAINF1F.LD, N. J, franchise E Rec June 27-91 

Portsmouth, England, outfall works, Bramwell Eng • Sep 9 
E Rec Oct 15-92 Inst M E 

Providence, R. 1., D-ft brick sewer centering E Rec ' Oct 31- 
91; -June 4-93 

Rangoon, Burmah E Rec • Mar 15-90 

Richmond, England, main drainage and precip. works, inset 
Eng • Sep 25, inset E News • Oct 31 E Rec ■ Oct 10-24 
-91 

Round Lake, N. Y., sewage purific. E News • Oct 13-92 

St. Petersburg, Sokal, abs. hist C E v 102 -90 IVoc/i ost lug 
90 

San Diego, Cal., Schuyler, cor. E Ne-ws Mar 22-0O 
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Sewerage, Shf.efshead Bay. N. Y., sewage purilic. plant, insel ] 

Southampton. England, sewage precip. works, Bennett E»g' 
Sep 23, and refuse destructor E i\'e-ws Sep 1-93, classifica- 
tion and house refuse disposal, do., inset IhsI C E * v 91 



-88 



1. works £.V«wf Nov 33-*l>; sewage 



Dec 8-92 

ost, tables E News Dec 



South Framingham, 
purific. Aug 11-03 
Summit, N. J., sewage purific. E A'. 
Toronto, Can,, brick and pipe sewi 

2s-9a 

Troy, West, N. Y., system E Aews ' Jan 3-91 
Washington, D. C, sewer specs. E Rtc Jan 31-91 
Wavne, Pa., sewage purific. E Neivs ■ Nov 3-92 
White Plains. N. Y., sewage purific. plant, inset E Ntwi • Sep 

32 'Oct 0-93 
Wolverhampton, England, works, Berrington Imt C E ' v 110 

-92 
Worcester, Mass., disposal works E Rec* Mar 21-91 f AVifj 

• Nov 16-90 ; sewage purific. July 28-92 
Sewer pipes. Am. vitrified, strength tests Efig Nov20, Howe, abs. 

IttH C E\\m -91 / Assoc E Socs -91 ; manuf. E Ntws • 

June 23, Nov 17-93. See also Pipes I 

Sewing machine, two reel lockstitch, D. Jones' Eng ' May 15- | 

91 ; elec. motor, Parkhurst Sc Atn Sup • July 19-90 
Shaft governor. Ball AmAf E *vQ -88 
Shafting, keying. Woodruff system Eng* Sep ll>-90; strength ] 

of, A. L. Jones cor, • Nov 2()-»l ; hollow, formula and table 

Thr Eng * Dec 30-93 
Shaw-Lefevre, Charles /tisf C £" v 05 -89 
Shearing machines, for 30 by 9 in. slabs. Qyde Br. steel works, J 

inset Eng ' June 8-88 ; heavy rail and plate ■ July 18-90 ; 

Wicksteed's hot TAe Eng' Oct 3-ftI 
Shear-legs, ship's, 120-ton, Clydebank Ship iild. yard, Glasgow, 

inset Eng • Dec 28-88 E S* A/in ' Feb 0-89 ; 180-ton, Fair 

field yard, Govan, inset En^* Sep 19-90 ; 12ft-ton hydr. triple 

power, Port of Marseilles, Richou Sc Am Stip ' June 2, abs, 

/ns/ C £ V 113 -88 Genig Civil • v 13 -88 ; 80-ton, Globe I. 

works. Cleve. R Gaz * Nov 11-93. See also Snip-building 
ShefBeld industries Eng Aug 1, S-90 
Shelley, Charles P. B. hat C £■ v IM -91 
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Shlnn, William P. (full) Am C E v id -1>3, por. £ Sr- Min • May 
7-93, por., inset E .Vfws • Dec 30-»0 

Ship-building and yards, in Am.. Wiley Cttisier's " July -93; 
Clyde, '87 Eng Feb 24. Mar 10 ; Harland & Wolffs yard and 
engine works • Aug 3-88; Scot., '88, Jan 18; at Harrow, Sep tl; 
Bilbao yard • Oct 2.^ ; Great Brit., '89, Dec 20, 27-89 

Eng shipyard machine tools " Aug 1, IB, 2B • Sep IP • Oct 
n • Nov 1, 2S " Dec 12 ; U. S„ ed. Sep 5-90 ; in Portsmouth 
dockyard. White. July 2S • Aug 5. 10 Inst M E; and marine 
eng. in '02 En^ Dec 23 ; Scot, and Ire. 30 ; butt connections of 
shell-plating, Middendorf ■ 30-93 

E Mag steamship building in Am., H. See ■ June, ship- 
yards • Aug -91 ; Clyde. '88 E News Jan 33-89 ; or the lakes, 
Apr 10; the world's indus. Sep 8-90; Newport News new 
shipyard, Va. • May 16-91 ; Am. competition in. Dec I'O The 
Eng Dec 2-92 ; statics of launching, Baxter, abs. /mt C E v 
no -92 (/ S jVava/ /ni/ V 13 -92 ; on Pac. coast, Gilmore 
ff&' Eh£ Nov -S9; on Great Lakes ff Cax Nov 4-18; launch- 
ing cniLiers and battleships, Baxter Scribntr't • Oct -93 

The Eng ship builders and engineers, N. E. coast Inst. pro. 
Oct 26-88; IJoyd's register returns, Jan 17-90; Clyde firms. 
Denny & Bros. Feb 27. May 22. Russell & Co. • Sep 4 ; Fair- 
field ship-yard, plan • June 5-91. See also Launching ; Ma- 
rine eng; SuEAR-legs 

Shipping, mercantile, of world E Ne-ws Sep 14-89 ; Am. and 
English, Oct 6; Am. competition. Dec 20 The Eng Dec 2 ; busi- 
ness competition of Brit, ports for. Nov 11-93; trade of 
Thames river, ed. Sep 27; the world's, Universal Register H &- 
Eng Nov -89. See also Ships 

Sblp r^ih-oads, new project Sc Am Sup • Aug :j0-9O An Indus 
ChIgnecto, the, 0'Rourke.^»i Ci" " v2(-91 ; map E News* 
Oct 27-88, and profile • Sep 7, lifting docks • 28-89 ; R &• 
Eng ' Mar -91 ; inset ff Gaz • Nov 21-90 
Eads'. Henderson Sc Am Sup May lS-89 
Smiths's, William Eng* Nov 21-90 

SbJps, elec. lighting. Fleming Ei Eng July 23 ; cable gear imps., 
Wilkinson El WU • July 12-90; collisions at sea. ship's 
lights. Terry cor. Eng' Nov 2, Dec 7-88 ; stability and buoy- 
ancy protection, Bamaby " May 3-89 

fiff strength of, Jenkins * Apr II ; stresses of. at sea. Read, 
st^am and hydr. machinery. U. Brown * 18; Admiralty 
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coef. formulas, Mansel, July 18; prolection of, Baraabj', Dec I 
I2-00, Jan »; stresses in steel plating, Yates • May ^2-91 ; i 
the Santa Maria, flagship of Columbus ■ Ai^ 5; power [rans- 
miss. and distrib. in mod.. Soliaai, July 20, Aug 5. 20, (full) Se < 
Am Sup Dec 17-93 

E jVews vessels tonnage on Great Lakes, June fi. cor. 20, 
Goodwin cor, July 11-91 ; the world's shipwrecks. Sep 1- 
92 ITnffj method for cal. stability, Taylor, abs. lust C E 
V I0a-»1 O'S A'aTo/ /lis/ -01 ; uses of electricity on ship- J 
board, Greene A' fr* En^ Nov -89 ; merchant, of world. May [ 
-92 

Sc Am >V*yi steel and iron, corrosian and fouling of, Lewes i 
(full) Aug 3-89 ; sailing, July HI, large sailing, of France • Aug I 
2-90 Nam Mag. Genii Civil 

The Eng propul. by air propellers, \'ogt, Sept 28, n Oct 12 ; I 
mercantile, development, ed. Dec 21-88 ; manip. of ship st 
ed. Aug 2-89; ship's bulkheads com. report, ed, Oct 6-91, 1 
See also Marinh eng: Navies; SHiP-building: Shipping; 
Steameks 

Slioptt, boiler, Fairfield works, Govan Eug • Oct 3-90 ; Frick I 
Go's R ^ Eng Oct -92. See also Machine— Railroads, [ 
shops, etc. 

Shore protection E iVews • Feb 8-92 

Sibley, George Inst C £ v 108 -93 

Sibley, Hiram, bust Cassiir's ' Aug -92 ; por. El IVM • Jtily 21 
-88 ; Thurston, por. S^ Am Sufi • Sep 3-93 

Siemens. Werner \'on, por. El Eng " Dec 14, por, E/ Re-j Land 
*9ElRev\1 El /(YrflT, eds, Eng^. 10-92 

Siemeos, William, bk, n £'«f Apr 5-89 

Signal, U. S. heliograph service Sc Am Sufi • Uec 28-89. ; 
also Military signaling 

Silicon, det. of in ferro-sil icons, occurrence in aluminum and re- J 
actions, Williams Am A/in v 17 -89 

Silk, artif. £'«j- • July 20-89; silk worms management. Chin: 
Kliene, (full) S^- Am Sufi Nov 8-90 ; chem. nature. Wardle • 
Nov 28-91 ; nitrated, Vignon (full) Dec 17-93 

Silver Am Min matting dry aur. ores. Austin; mining and mill- 
ing at Butte, Mont, Blake; ingot melting at U.S. mint, New 
Or., Claussen and abs. Jnst C £ v 91 -88; ore assaying, Rus- 
sell proc,, applies, and results, Daggett, insets (very full): ore, 




SOTer 

troQg;!! limit Ia^ iubl tzotosLia. fid! . snr fiuf mnrnic:. Vrzjt. H-:l 
lister .-Im Jfim • t K I'f-^S 

Am Mim argrtic mjgjue ae -irsi. T-mxibsxaie ttst. Anz. 
occurrence and treanneat. 'Socc-jc • t IT -^9: irss I'nnoM::. 
before amai^aB. aad zrot. cc F^inc Irssk iiiii.ii^ fac^ b^z^ t :^ 
-90 ; the Pocos dac Bctrra. W-mfr aaecf fiiT .-f « A'ic • 
V 19 -91 ; sawrlting ccr3-»«M<i = Tie ir.ar-ng iLhc fir- 
ore lixnriaxioD plaa£ oocscract- :r'te:j^^ii±:. 3^: 
Park C- Utah, do a2^ a^iis. /t-r .T ^ t ::>> -92: J 
mining in Mongoba. I>a»*s -.v.- Am S^f A35 iz.4m .ifsm t ^.k 
20-92 E ^ J/x« Sep 1>-91 

£"jf^ ore coDcenx. mill • A^s IT £: ^ J/r* • Nor l*>-^8: 
smelting vorks^ Zeefaan & Lr—^^.a^ Tascixi^ f^x^- * A:^ Ir- 
92; Chinese mining. Chcrch £ Mx^ Nor -91 

E &* Afim trough Kx- Kofniasii cor. Jan 14-9^ of zinc 
blende and galena ore full. Ftb tA-25 ♦ Mar i». l»>-«9: and 
gold produc. V«. n Jan il : Coeur Ly'Alene silver-lead mines. 
Oayton. Feb 11 : precious metal produc. and use in U.S. '<T. 
July 21: ores liz. with hTposulpbite sols, and RusseU proc^ 
Stetefeldt, bk. review. 2S : and gold mining in China. Smitbers' 
report, Sep 8: ores and minerals, cyacide of potass, as lix. 
agent for, Janin. Dec 29-88 

E &* Afin the Tamchow mine. China. Jan 26: and gold 
produc, U. S. '88, Mar 2, June 15 Locom June : leaching, cupric 
chloride in. Aaron E 6r* Min May 11: ores lix.. Comstock, 
Stetefeldt, bk. review, 25: metaUur. of. Eissler. Lend., bk. 
review, Sep 28 ; St. Louis, Mo., convention. Oct 26, 2rt, Dec 7-89 

E &* Min and gold, world s produc Rothwell, price since 
1883, Jan 4, 4, Valentine's stats. 18-90, Jan 3, 24, Feb 28, 28, 
July 25-91 ; low-grade ores concent, before amalgam., Goodale, 
Feb 22; matte smelting for. Torrance, Mar 22, .May 31 • July 
19, 26; precious metals produc. U.S. '8i», May 3; and gold, 
future of, ed. 31-90 

E &* Min Horn Sil. mining Co. report, Feb 14 ; bullion re- 
fining, Gutzkow * 28 Sc Am Sup * Sep 12; Red mt. mines, 
CoL, Weston E dr* Min Mar 21 ; and gold parting, Moebuis' 
electrolytic proc at Finos Altos, Maynard • May 9; Broken 
Hill mines, N. So. Wales, Rickard, Nov 7-91 

E 6r* Min and gold produc '91, Jan 2 ; and gold miner of the 
Comstock *9, lode discoverers, 16; discov. in Nev., Grosh bro's 
22 
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♦ Feb *i7: U.S. produc *9l. Apr 13: ed. 30: mmmg^. Hale & 
N'orcross Co. decis., pors^ ♦ June 4: ore, Comstock early work- 
\us^ < futile. July *i^. Au^ L:S: or^nt. ziixc4ead sulphides treat- 
ittent« Schnabie. Sep 17. 14: Barrier Range field, Australia, 
BoxaiL Oct S: siL question. Nov 5-0Sf 

yiT . / ft Sup and ^id working, cyanide proc. without amal- 
gam^ MacArdbur- Forrest proc. jfull) Aug ti-8S; allotropic 
turns. Lia, .'uiy la, Aug LT-80W (full) Am /Set' 
David L Sftsi C E v \H -SS 

Sunp^an. James Jftsr C E y\)^ S9^ 

$ftLiII and art in the heathen erx Fanning ^fnU) ScAm Su^ Mar 30 
-'iW^, ' .issiti- S Sots 

Slanle* Frederck J.. Raymond por. E ^J/tM * Oct 17-91 

Slaigr -cement manui.. Redgrave Imst C E r 106 -91 

Sltt^ ^nding machine, dustiess 7>ft«r Efig- * Apr :i4-91 

Ski^lCSi^ thermal properties, prelim, o. Howe Am Mim * v 18 
-90 

Sltt^ wool F. M Jones T-ie Emg July 2T-S8 

^ I*. S. produc- *Stf £• c>- Min Aug 1<MN>; quarries. Pa., 
Merrill .>V A w Si^i^ * Fan 19'-«l 

fer. Edward Stss C E r 106 -91 

Sl»Tery question, dissensions in Am. churches over, Sturges (full) 
.'V- i (J Apr 91 

Slide mie. and pump cals.. Cox E ^ Jlin Aug 15-91 , mechan. 
comput. by. do. £' A>3.\>- Dec iO -90, practice^ equivs. for cals., 
do. Jan :^ Cox FxL-r • J an- June. Aug -91 ; Giescler /^ Gas • 
Mar ii-^i8 

Slot machines. Root's (box* telephone aut. pay station E/ Rev • 
Nov :i*i-91>: Lynde's aut. Em^ Jan i5-S9; nickel-in-the-slot 
machines. Au^hinbaugh (full* .>"•.- Am Sup • .Apr 11-91. See 
also .Al'TOMatic machines 

Smeed« E. C. Haupt E Ma^ Oct -92 

Smellie, Hugh Inst C E v 107 -92 

Smithsonian Institution, Kay .SI* Am Sup Oct 5-S9. See also 
under Science 

Smoke prevention, Sennett on. Booth El Riv Lond^ Oct 7: boiler 
furs, means E &* M:m Aug t^92, the steam jet for £ A'ews * 
Apr 4: Sep 19. Dec 19-91, .Mar 26, June 30, July 14, 21; the 
Hawley down-draft fur. * Jan 30 : on Chic, tug-boats, n July 21 ; 
Sargent ap. Nov 10-92 



SUOKB PRBVKNTION-SPACE 

Smoke prevcDtion 

E Rtc com. report, ed, Aug 13. Uec 3: sm 
Nov 12-92 ; aut., Vulcan fur. Pwr ' Nov -»0 ; ^ Oas Jan 8, 

Feb 20, 26; St. Louis com. report (full) Apr I-02; condensa- 
tion of carboD particles. Irvine Sc Am Sup Mar T-Hl ; manu- 
facturing smoke, Davis. Nov ^'O-OO CAem Tr J ; ed- The Eng 
July 2(1-89; Ackroyd-Willoughby's preventer, trial • May IQ 
-91 ; ed. Jan 8; in boiler furs., Sennett, n • Aug 28-92. See 
also Boilers, furnaces, smoke preventing 

■Sdoiv removal from city streets, ed. E Fee Jan n-92. See also 
R's, snow plouglis 

Snow-shoes, Norwegian Skee, North E News • Jan 18, true Nor. 
Ski ■ Mar 28, n Sc Am Sup * Feb 22 " Apr 2tl-90 

^np indus., Ivorydale plant (Eullj E Rec * May 2; Penn. R. specs., 
C. Dudley (Chem. applied to R's) R Sf Eng Dec -91 ; resin 
as an emulsifying agent. Collier Sc Am Sup May 3; anal- June 
14 90 

Soap bubbles expls.. Roys Sc Am Sup • July 14-88 Eng .l/f- 

Soares, Plotino /»si CE v 101 -90 

Societies, Soc. of Arts, Lond , hist. Eng July 24, 31, Aug 7, 14, 
28. Sep 4, 25, Oct lit, Nov 20-91 ; Soc. Arts, Mass., list mem- 
bers, pro, Teck Q Apr -93. See also E.n"Gineers, Civil — 
Mecban : Locoms., Am, Master Mechanics; Mining engi- 
neers; R's, Car Builders, Master— Master Mechanics; RovAL 
Soc; Technical Soc, etc. 
Soda nitrate, market E b' Min Jan 4 (HI; Nichols report, aba. 

Jan n-91. See also Nitrates 
Soils, contrast in col., iiigh and low lalitudes,Crosby Tech Q Apr-91 
Solar radiation intensity, compar, with elec. arc, Langley E/ Eng 

Jan -90. .See also Sun 
Sound, diffraction of, Stevens /■" Insl ' June -89 ; wave theory 
of, Hall Locom Mar, Apr, Aug; vel- and adiabatic compres- 
sion. Mott S( Am Sup June VA : Helmholtis theory of conao- 
oaoce. Cross Tech Q Dec -91, least number of vibration* 
necessary to det. pilch, do.. Maltby. Oct; vel. measurements 
by The Eng Aug 20 -92 
Sounding ap., Belloc's Sn Am Sup ■ Oct 31-91 Genie Civil 
SoDtfa Sea Islands Eng* JM 18, 25 • Feb 1. 15. 22 • Mar 1-89 
Space, constitution of. Him. bk. re\-iew Eng Nov « 89 Sc Am 
Sufi Jan 11. UeV Wood, Apr 6-99 
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SPAIN ~ SPRINGS 



Spnin, (Spanish) Armada defeat in 1&8S Sc Am Sup ■ Aug 25- I 
88 ; new customs tariff The Eng Sep 23- »2 

spectroscope, spectroscopic researches, ed. Eng Apr 5-89; ] 
Halsted observ. • July 32-92 ; Locom July -89 ; table, con- [ 
struct, Miller • June 23 • Nov 17-88, with fluid prism, do. • | 
Apr 27-8» 

Spectruoi anal., Macadam Si Am Sup June P-88. See also | 
Light, spectrum 

Speed, recorder, elec, Barrus Am Af E v9i -88 ; trials, register I 
for, Weaver £■/ £Mf» Apr 1-91 ; and distance recorder, Kap- 1 
teyn's Eng* Mar 20; recorder. Buss' Tachymeter* July 12, 12, 
Paris exbib. • Aug 30-89 ; mile records, n E Mag Apr -91, 
do. of world E News June U-92; Willis' speedometer St Am 
J»;»« Jan 14-88; indie, Heath's self-timing The Emg Oct ^ 
-88. See also R's speeds 

Speed regulator, Foole's aut. intermediate Ei Eng " Oct 22 El j 
/^fT • Dec 8 £/ iVid " Ocl 25 Pii'T • Nov -90 

Spellier, Louis H. F Inst Nov -91 

Spelter produc, Kurope and U.S. £ &* Afin Mar 31-88, "OO. , 
Mar 28-91 ; Indus. '8!>, Jan 4-90, Jao 3-91 

Spencer, Charles T. Inst C E\9i -89 

Spencer, George /risl C E v-il -89 

Sperry, Elmer A., por. E/ if 'Id * June 15-89 

Spice. Robert P. /nsi CEv 1*7 -89 

Spike forging machine, the Burton elec, system E/ Eng ' Jan ST-X 
92 EI R<n' • Sep 13-90 

Spikes and drift bolts, holding power of, expts. E Newt Sep 26- \ 
»1. See also R's spikes : Track 

SpindlCH, spinning, Stockton Bates' support for, com. report F% 
Inst • Aug, tests. Webber, do. Sep -90 

Spoil, Ernest Inst C £ v 1(M -9 1 

Sponges, Florida Sc Am Sup May 3-90 

Spontaneoaa combustion, human, St ockwell (full) .St- Am Sup I 
Oct 5-89; Tallock, Apr 18-91 

Spragiie, Frank J., por. Canur's • Aug -93 j inventions defence I 
(full) El Rev Land Apr (1-88 ; por. El Wld • Sep 7-89 

Springs, spiral, deflection. Young Inst C £ " v 101 -»0 ; formu- I 
las for, Penn, K. R Gaz • Nov 1.1-89; helical. cal„ Lecuw* 
Jan 15-92; metal coils, friction of. H.Shaw Sc Ant Sitfi* 
Nov 10-88; cal. of, Reuleaux table and formulas • Dec H I 




SPRINKLERS 'STEAM Ml 

Sprinklers, aut, det of sensitivefiesA. N;i<> /Im /»f /: * ^ \\ 
-90. See Fire protection. sprixikl*tit 

Stamp cancelling and post-mailci&j^ rr.v.>.>^ *-«• }.**tt'v^i^* A 
iWa'j • Oct 5-89 

Standards, J. W. Sec Am Jf £ v Vj m». >> >ivy V/; 
and measures 

Standfield, John /lyj/ C EvVn -iHP 

Standpipes (water-works water t//v*7«; /; /'^^.^ * i*\ r^/lwyyl. 
C.Allen, * Apr 28; StepbcTjt. 0',i *;: i*.'*'.rv« M ;/;**> t ^/r 
K. Allen, Dec 15-88; aut. %it!j: *.Vf^i'>z »> • ■.*i/ /> IK#; 
Brooklyn, N. Y. tower, propose/: • \t**1^%% Vt'^tuM. *.*§ • 
Feb 13; the Sheffield • Mar V^-. U»:k ■>/•»►•» J'/w^ • Aj/r '^ 
-92 

£■ ^^^ Bellevue tower • JuTi* 1 • Avi: '*' l'yJJrf»*»« ID • !/«' 
28-89; prize designs, JTiMrt* • M»t K/ ^-* • Aj/r '/ v>J IHf ; 
Defiance, destruction. fouTidaiti'/Tj • Ap^r U. iJ ♦^« '»'/»»'/»*. 
Vyrnwy aq., Liverpool • 'kx >5: h'ji'/t's. ' « v/ • '.'/v zj 0| $ 
Worms • Jan 3i); Des M<'/irjt%. I'/wa • I »t/ *j \AMUu\t» nt^ * ** i 
Sep 3-92 

/«f/ C^" Seneca FaJi% N V */vrH.f,y, ;,u v '^i l^l^ /' /•>/ 
Nov 12-87 ; standpipes. Park*:/ I^hi^h hni: J S\^t HH \ <';w«rf 
at Worms The Eng • Apr 2*^ <K5 

Stanford, Walter H. C. /«:/ fJ h v '/7 !#<> 

Stanley, WjUiara, Jr.. pfir. hi hni^ Auk ^' <^' 

Stanton, Frederick S. /ftj/ C A v I'l^* iPtS 

Stanton, John, per. E <&* A/ in • S^-p Ji» Ol 

Starch, iodide of. Stocks .S'c Am Sup );iri M HH 

Stars, computing apparent places for latitude work, differential 
method, Preston -F/«^/ Apr 89 

Statter, Thomas Inst C E v \if.t iHS 

Statistics, Dictionary of ^universal; >i, Mulhall, hk ; an easy 
lesson in, Atkinson Eorum Jzn-HU; Matistical tabulation by 
machinery, Pidgin Soc Arts Mas\ H9 ; how to make popular, 
do. -91 ; graphic, notes, Dewey Tech Q Oct HH ; study of in 
colleges and schools, Walker. Feb 90. See also Cr.nsus tak- 
ing tab. machine 

Statues, Franklin, Allison, inset E Afaff* Mar 92 ; (^uanhtemoc, 
Mex. E News • Feb 11-88 

Steam Am M E identification of dr>', Denton ♦ v 10 E News 
Feb 9; flow in tube, Peabody Am M E • v 10 -89 ; tables of 
properties, Dwels.-Dery ; and water power, compar. cost, Mann- 
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STEAM BLOWERS -CALORIMETER 




Steam 

ing. Main • v 11 and E Sr- Mtn June 1-80 E Xeivs Jan 
91 ; Pipr Feb, Mar ; flow tKrough orifices. Peabody Am At E 

• V 11 -90; reaction wheel performance, Webb* v 12 -Ol 
Caisier's sleam power and the coal bill. Pray • Nov • Dec 

-91 ; future of, Colvin, Feb; dry. mechan. methods of secur- 
ing, Carpenter * Aug; exhaust util- from elec. light station El 
IVld* Feb 20 -92 ; etfic. at high pressures, Beaumont E Xems 
Feb a-89 F Inil Dec R Oaz • Nov 2 Brit. Aisoc, Eng • Nov 
2-88; district distrib. in U. S, Emery, Mar 29: rationaliiation 
of Regnaull's expts., Cray • July 12-26, discuss., insets (lull) 
/«!/ M E • July The Eng July 19-80 

E Ntiits total h. p. of world, n May 36-88; power of world, n 
Sep 21-89 ; power plants, Ivorydale, O. E Rec • Oct 17. 31 • 
Nov 7. 28-01, Barrus ■ Nov 5, Uwight Manuf. Co.. do. ■ 5, 12, 
Curtis, Davis soap works Cambridgeport, Mass. R Gax • Dec 
9 E Rec • Dec 3, U. S, Col, exhib. " 17, Borden cotton mills. 
Fall River, Mass. • 24, test, 31-92; steam h. p. cost. Pray 
F Inst June, July -99; steam on common roads, McLaren, 
rliscuss., inset Inst C £■ • v 103 -91 ; super-heated, applies. 
tor engines, expis.. Meuaier, abs. v 108-93; ether-pressure, 
theory of thermod. applied to, Grav, insets Inst .\f E " July 
-89 

I'lur laoo h.p. plant, Spreckels sugar refinery " June; cost 
of fuel for power, table, July -90; as a by-product, Prentiss. 
Mar; moisture measuring in ealorimetry. Carpenter * Mar- 
.Sep, Dec -01 • Jan -93 

R Com the Hussey reheater " June 8 88 ; econom. limit of 
Rressures, Nagle, Nov 13-91 ; sleam plant effic, D. V, Wood 
Sc Am Stifi Sep I-8H; momentum in steam pipes, Denton, n 

• June 22-89 Ste'.-en't Iiidk ; pressure of saturated, Peabody 
Tech Q May; flow in tube, do., Buttolph, Oct; econ of low 
pressure The Eng Vcb 17-88. See also Boileks; Elec. 
lightingstations; Engines; Marine — Pu.mping engines, etc; 
R's, elec, power stations 

Blowers, or exhauster, expt. with, Brunton, n /nsl C E * v M 
-88; the Argand and McClavc grate /'wr" Ai« -01. See 
also Blowers and fans 
Boilers, the Zell El Rev • Aug 31-80. See Boilers 
Caloriueter. universal, Barrus Eng • July 25-99. See 
Calorimeters 
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Steam Carriage, Serpollet's phaeton Eng ' Mar 13 • Aug H 
RSr- Eng • June • Aug -91 Sc Am Sup • Sep 22-88, tri- 
cycle • Jan li-»0 The Eng • July 10 ■ Sep 86-91 
Chase, ISO-ton, Woolwich arsenal The Eng * Oct 0-91. See 

Cranes 
Engine Maker's Soc. Eng Feb 22~8» 
Engineers, Stationary, Nat. Assoc. Pu-r Sep -88 
Engines, the Sickles iV HVrf Feb 22-90. See Engines 
Fire engines, hand carriage T/ie Eng Dec 7-88 ; for Sydney, 

performance • Oct 0-91. See also Fire engines 
Fittings, eccentric Locont Mar -88 • Aug -90. See also 

PtpES. etc. 
Gauges, recording pressure, BristoMwi1/£' ■ vll -QO E Xe^'s 

• Dec 7-89 TAe Eng • Jan 23-91 ; Calkins Cassirr's ■ Apr 
-92 

Hammers, notes on, Chotnienne (very full) ff &' Eng • June- 
Dec -88 " Jan - Sep; the Pencoyd " Dee; and hydr., forg- 
ing machines, C. Sellers R Gaz Aug 2-89 ; Nasmyth's T/ie 
Eng • May 16-90. See also Forging machines; Ham- 
mers 

Heating, Worlhen discuss, inset; district systems; Emery, in- 
sets /(w C £■• v 24, 24-91, in U. S., discuss., inset (full) fnit 
C E*vm -89, aba. v 100 -91 E Inst Mar Sc Am Sup Mar 
31, Apr 7-88; and hot water plant, compar. test. Carpenter 
AmM E " V 11 -JH> E Nevis' May 24; non-conductors efiic. 
Jao 35-90 ; aut. air valves ■ Aug 24-89 

E Rec Wash. Univ., C. Jones Feb 18-88; proportioning 
radiating surface, Carpenter, Dec 13-90, Magovern cor, Jan 
10-91 ; C. Jones, abs. Ints CEvQi -88/ Ai:!oc E Soi-^ -88 : 
district, Prall system, Meier Sc Am Sufi Aug2S; Boston 'Heat- 
ing Co's plant, Abbot" Nov 17,24-88/ j^winri E Socs; Kirk- 
aldy'ssystem The Eng* Aa%29-90. See also CARS, heating, 

Injectors. See Injectors 

Jackets. See Engines, steam jackets 

Joint, Moran flexible E News ' Aug 2i> R Gas * July 31 

-91 
Logger, Glover & Chandler, n E Gas • July 26-89 
Loop, the, Kerr Eng* June 13 E News Aug 2-90, (full) E Rec 

• Oct 24, 31. Osborne cot. F Itul • Oct -91, (full) Sc Am Sup 

• Mar iB-fta 



344 STEAM PIPES -YACHTS 

Steam Pipes, for collieries, Davis Am Af E ♦ v 11 -OO ; water 
rams, Emery Gassier s Dec -91 ; copper, Parker Locom Nov, 
Dec Sc Am Sup Sep 1 EnghM% 3, cor. ♦ v31 -88 ; non-conduct- 
ing coverings, tests, Haacke cor. * May 24, June 14; explosion 
at Deptfort, Kent, England, report, * Aug 16-89 ; lap welded, 
hydr. tests of, Oct 30-91 

E Rec non-conducting coverings tests, Ordway report, Jan 3, 
Collins. Oct 31-91 E &* Min Dec 6-90; the Ferranti The 
Eng* Mar 13 E Rec ♦ 28-91 ; underground, protection of, 
Carpenter ♦ Dec 10-92 ; supports Lacom * Aug -90 ; loss of 
heat from uncovered (full) Sep- Nov -92 

Pwr hangers ♦ Feb -88; diameters, Jan -90; for high 
pressures ♦ Jan ♦ Feb -92 ; non<onduct. coverings tests, Lutt- 
gen R Gas May 4-88 ; bent copper, strength of TAe Eng Sep 
14-88, Woodthorpe report * Aug 10-89 ; ♦ Apr 14, Vining, 
cor. ♦ May 8-91. See also Pipes 
Pressure reg^ulator. Foster's R Gas * Mar 20-91 
Pumps, direct acting, use of steam expansively in, Holloway Am 
J/ ^ ♦ V 11 -90 E Rec ♦ Nov 30, Dec 7-89 Am Engr; HaU 
duplex E &» Min • Dec 7 ; for boiler feeding Locom ♦ Sep 
-89. See also Pumps 
Reducing valve, the Mason Sci Am Mar 9-89 
Separators, Barnard's, Stratton's E Xews* Jan 18-90; effic. 

of, tests. Carpenter report, Sep 12 Pwr • July -91 
Shovel, portable, Bay C. Indus, works, Mich. E \ews • July 5 

-IK) 
Stamp, the Tamarack E ^ Min • Jan 28-88 
Trap, the Korting Eng^ May 24-89; the Expandisc The Eng 

Mar 3(V88 
Turbines, note on, Webb Am M E vlO-89; compound Sc 
Am Sup • Feb 18-88 

Dow*s compound motor El ll'id*^ Feb 28-91 E Xews ♦ Feb 
27-92 Pwr • May -Ol R Gas • Jan 24 Sc Am Sup * Apr 
19 The Eng* Mar 14-90/ Assoc E Sois 
Laval's Sc Am Sup Apr 23-92 

Parson's compound condensing, trials, Ewing report Gassier s 
• Dec E/ Eng • Nov 30 E/ Re-r Land Jan 8 ♦ Nov 18 Ei 
U Id * Jan 30 • Dec 10 E Aews • Feb 27 R Gas * Dec 2- 
02 ; Eng • Jan 13 * Nov 10-88 E &* Min ♦ Jan 19-89, 
discuss., insets /ns/ M E • Oct 
Y \( HTS. See Vac his. steam 
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Steamboat)), on Rhine The Eng h\x% 10: small pass., Plymouth 

harbor, Nov 0-88. See also Steamkrs, paddle 
Steamers, ship's protection against foundering from injury to 
their shells and use of armor, Barnaby Am Min v lU -01 ; 
points in the philosophy of, Durand Cassier's ' Nov -92 ; 
building in Am., See E Mag • May -Ol 

£«^oil-carr)-ing, stability of, Jenkins* May 17,24-89; power 
and speed relations, Edmonds cor. Feb 14 ; steamship propul- 
sion, Mansei cor. Mar 7, laws do. June 13 ; transalantic speed, 
Aug 15, ocean racing, 29. Sep 5-90 

fnf paddle, fa&t * Jan 9; laws of propul., Mansei, MarO; 
loading, eifect of on form of vessels, Phillips ■ Apr 10; Atlantic 
records, early strs. 10,24, May I, 8, table, June ll», July 10; 
water-tight bulkheads in, ed. June 2<1; and yachts comparison, 
examples, A. Jones • July 3; oil-tank, Eldredge • 31, Aug 7; 
mercantile, types and proportions of, Martell. Aug 7, 14; bulk- 
head's spacing and construct., com. report • Oct 2: Allan. 
liners, past, present and future * Dec 4-91 

Eng water-tight bulkheads, Martell * Apr 15 ; steadying ves- 
sels at sea, Thornycroft • 15 ; the Atlan. ferry, its ships, men 
and working, Maginnis, bk. review, July 29; hydr. davitts, 
H. M.S. Vulcan • Nov 18-92; ocean, high speed in, Sehieldrap 
E 6- Min Mar 1 Sc Am Sup Apr 10-90 

E News steering, Hornig's direct power system " Mar 23; 
new class of Atlan. Aug 17-89; ice-breaking str. Ni^at, Vis- 
tula river, Devrient • Sep tJ, Pearsons cor, ' Oct 25 ; steering, 
the Kunatadter screw • 25-90 ; Atlan., dimens. Oct 20-92 

Inst C E ice-breaking, for winter nav., Runeberg • v 97 -89 ; 
Rhine goods traffic. Schnell, abs. v 90 -90 • Ztit Barnvtsen 
-89 ; the race across the Atlan., Dyer (prog.) LitlelCs Apr 23- 
92 Scat Rev ; Lloyd's register Locom Apr ; fast Atlan. speed 
and dimens. June, July -89, Atlan. record (fast) Aug -91 ; 
design, experimental aid \a R ^ Eng Dec Sc Am Sup Sep 28 
-89 Steamship 

Sc Am Sup first Allan., Fuller, Mar 10-88 ; first ocean • 
May ti; Atlan. passages, table, Aug 15-91 ; Atlan. (dimens.) * 
Jan 16 ; 24-knot, Feb 13-92 The Eng; building of an ocean 
grayhound, Rideing Scribntr's Apr -89 

The Eng vessels, relation between power and speed, Mansei, 
Dec 23-87, Mar 30, laws of propulsion, do. (very full) July 27. 
.Sep 7, Oct 12, Nov 23 88, Jan 25, May 24, July ft, Aug 2, 80, 
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steamers 

Oct 11, Dec 6-89, correclion, do. cor. Oct 31-00, det. of cocf. 

between power and speed, do. Apr 10, power expend, in and rel. 

effics. June 19, resistance of, Dec 11-91, propu!. July 1, Allan. 

liners, n Sep 2, paddle wheel and screw, compar. elfic. Oct 7 

-92 

The Eitg Atlan., ed. Aug 3, Turner cor.SI; iron anti steel 

stern strengthening of, Sep 14-88 ; screw shafts repairing, str 

Tartar • Jan 18; Atlan. racing, ed. Sep 0-8O; paddle, high 

speed • Aug 1-90 ; funnels, ed. June 19-91 ; L. Geneva pass. 

•Aug 5; Allan., future of, ed. Nov 18. cor. Dec 3-93. See 

also Marine eng. — boilers — engines; Navies; Nav., India 

ioland; Steamboats 
Alfonso XII Eng* Feb 16, inset • Mar 1-89 
Ann Arbor R. car transfer R Gas • Aug lfi-93 
Argent. Gov't.. stern- wheel, inset Eng* Dec 16-93 
Baltimore, dimens. Th^ Eng^Svp 14-88 
BosPHOBUS, paddle, steel, for The Eng " Nov 7-90 
Boston, Nova Scotia & Boston pass., inset Eng * Sep 18-91 
Brittannic, White Star unprecedented record The Eng Sep 12 

-90 
CALAis-Douvres, Lond., Chat. & Dover R. Eng • June 14-89 
City of Berlin The Eng Feb 3-88 
CiTi- of New York, Inman Eng • Mar 1-18, inset • June 22, , 

machin. ■ Aug 3, 24: dimens. E News Aug II ; ^ fr" Eng* 

Sep Sc Am Sup • Apr 14 The Engjyily 13. 27-88 
CiTV of Paris, Inman Eng Apr 211-89. accident, ed., inset • Apr 

18, ed. June 27. Mueller cor. • July 11-90; ed. • May 8-»l ; i 

pumping mach. of E A'ews Apr 20-89; accident, Clllhara, ed. 

Apr 20, 2(l-90 ; Jf Gas May 17-89 ; The Eng Oct 28-88 ; 

accident • Apr 18, 35, June 20, inertia stresses. Greenhill, 27, 

27-90 
Clyde, Roy. Mail Stm. Packet Co., inset Eng' Sep 2i(-90 
Cobra, Royal Mail paddle Eng • Aug 2-89 
Columbia, Hamburg-Am. twin-screw, 10,000 ton Sc Am Sufi • 

Jan 4-90; insets The Eng" Oct 25 " Nov 8-89 
Connecticut. Prov. & Stonington, inset ff Sf Eng * Aug -^8 | 
DoUNE Castle and Lismore C, Castle line, inset Eng* Oct 2-91 
DuNOTTAN Castle, So. African mail Eng " Jan 2-91 
Elettrico, pass. The Eng Nov 111, 18-88 
Empress of india, Can. Pac. R., insel The Eng * Sep 6-00 
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Steamers, Frieslakd, Red Star liner Eng ' Nov S-80 

FuaST Bismarck, Hamburg-Am., twin-screw, insets Eng ' Apr 1, 

22-e2 

Glengyle and Glenshiel TAe £ng}\ily 5, 5-89 

Great Eastern, vaJue to break up, n E Netas Dec 15-88 ; fate 

of, Jan 2-92 ; last days of <full) Se Am Sup • Nov 28 Tht 

fxj" Oct 30-91 
HvGEiA, paddle pass., Inset Eng • Nov 7 Tht Eng " Oct 17, in- 
set • Nov 7-90 
Ibex, Great West. R-. twin-screw The Eng Sep 18-91 
India, engines and boilers, inset Ettg * May 1-91 
lONA, trials, Kennedy report The Eng May e, 22-91 
ISLAS-DER, Napier, inset Eng " Sep 23-88 
KOH-I-Noor. Thames excursion paddle Eng " July 15 The Eng * 

8.8-93 
Lakcastrian, Leyland line The Eng Oct 30-91 
Le Louvre, central screw Sc Am Sup ■ Nov lS-92 
Lord of the Isles, Clyde pass., insets Eng • July 1, 16-92 
LVDIA, Lond. & So. W. R. Channel str. Eng* Sep 4-91 
LVNX, Antelope and Gazelle, Great West. R., inset Eng ' May 

30, engines and boilers ■ June 13-90 
Majestic, White Star line Sc Am Sup • Oct 11-90 
Meteor, trials, Kennedy report The Eng • May 3, ed. 10, Inst 

M Epio. 17-89 
MoDjESKA, twin-screw, inset Eng * Oct 4-89 
Nomadic and Tauric. White Star, in.set The Eng • July 24-91 
NORMANNIA, Hamb.-Am, twin-sc. Eng Jan 31, inset • Aug 29 

-90 
Ophir, Orient Stm. Nav. Co. (Austral.), twin-screw Eng ' Dec 

11 The Eng Sep 18, inset • Nov 20. 20-91 
Paris and Rouen, Lond. & Br. R., Channel Se Am Sup ' May 

18, inset The Eng ' Mar 15, Sep la, 13-89 
Pelotas, Brazilian, engines and b's, inset E/ig • June 10-92 
Peninsular, Penin. & Oriental Eng Dec 7-88 
Peru, Pac. Mail, launching curves of The Eng* Sep 1(1-92 
Plymouth, Fall River line Eng*]a\y 31-91 
Puritan, Fall River line, steel, elee. light decorative features E/ 

tr/rf« Ai^3; Am. TAe Eng iu\y2ii-Sn i Eng* Jmn 18,23-91 
Re Umberto TAe Eng Nov 2-88 
Rome, Penin. & O., lengthening TAe Eng Oct 2-91 
RiiAHiNE, New Zeal. .Shipping Co. TAe Eng' Apr 1-92 
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Steamers. Scot, So. Africa Roy. Mail, Union S. S. Co., twin-screw 
Eng-*]aly3. 10,^:4 Sc Am Sufi* AugS TAe £>i^ June t.iai 
■July 3, 10-91 Iniinsli-its 

Spree, No. German I.loyd £«^ Apr 24-91 

Sultan, raising of, ed. The Eng Sep 13-80 

Tartar, speed triaJ, Mansel.n rA*£«.p Dec 2.^-87. June 20-88 ' 

Teutonic, White Star, inset Eng* Dee 10-9O, cor. Jan 8, (full) i 
Sc Am Sup • Feb 7, 14-91 The Eng Aug 11-89, inset (full) • 
Dec 10-90 

TvNWALD, Isle of Man Stm. Packet Co. The Eng * Aug 2S, inset 
• Sep 11 -O J 

Ulunda, raising TA/: Eng* Mar 27-91 

ViLLE de Douvres, trial, Kennedy The Eng • May 13, 20-93 
ImtM E 

Waeslakd, Red Star line Eng Dec 20-89 

Whaleback, ' C. W. Wetmore,' Am. cargo Eng ' July 31-91, 
Goodall " Apr 39-92 T":** £'«^' Aug 7-»l 

White StarS.S. Co'si'nf Jan 25-89. Steamships, See Sths. 
Steel, properties and use in structures and heavy guns. Metcal£,bk. 
Am C E,ERec Decl7,31-9S;andiroii,compressivestrength, 
Marshall Am C E Aug -87, abs. /nst CE v02 -88 ; harden- 
ing, structural, Cunningham, discuss., inset (full) Am C E * v 
27-93 

Am M E plates, injury by punching or shearing, Hawkins; I 
temper, reduciion by elertro-plating and bending, Reese, dis- 
cuss ; tested shortly after rolling, Felton, v 0, l)-88 ; piping of I 
steel ingots, Crane • v 10 -89 abs. InsI C EvVn -89; ci 
ings, Gantt E iVr-aij June 20 Am M E ' \ 12: manganese- 
steel, Howe • V 12 -91 E &• Afin * Aug 22 S^c Ar/t JIfass 
-01 J stiucturai elastic curve and treatment of, Henning Am 
A/ £■ • V 13 -92 i behavior, notes, and The Eng Mar 7, Apr 
11, May 2-90 

Am Afm manganese-steel, method for ea., Julian; colorime- 
tric carbon lest, inorganic standards for, T. Robinson; open- 
hearth, recent imps,, A. Hunt (full) 'v lU, 10-88. abs InstCE 
V B-l -88 ; Henderson, Brainerd Ww Mitt v 17-89; open-h. 
manuf., notes, Shed, v 18 -90 

Am Mill Bess,, sulphur in, Cabot; open-h., physical and 
chem. equations of proc, Campbell (full) ; German works and 
rolling mills, notes on imps., Daelen Eb-Atin* Nov8.I&--»0, 
inset Am Attn • v 19 ; Bess, proc. notes on, Howe (verj- full); 
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Steel 

Darby proc. of recarburization, Thielen " v 19 -91 E fr* Min 
July 6''0ct25-0O, Jan 17, Apr 18-91, and ed.£"AiwJ "Oct 
18, IS Sc Am Sup • Nov 23-00 ; ingots and moulds handling 
in Bess, works, Curtis ^ Imperatori proc- expls. at Croton mag- 
mine, N. Y., Nau (full) Am Min • v 20. 20 -92 E News Oct 
17-91 ; mild, fusion of, Carulla Cassiir'i Feb -92 Eng Oct 
23-91 jrecaleseence in, E. Thomson £"/j¥«'Z,iJ«rfMay3l-8» 
El wid 

Eng manganese-steel, Hadtield, Sep 7-21, dis., insets (full) 
Inst CE* vQ'ASc Am .Sb^ Apr 7-88 ; Brymbo works • May 
10; hy dr. pressure treatment, Greenwood, 17 : Firming Co., at 
Paris exhib. • July 20; hardening and tempering of, Roberts- 
Austen, Sep 27, (full) ScAtn Sup Oct 21). behavior under stress, 
Carus-Wilson Eng* Dec 13-89 

Eng alloys, Riley, Jan 24 Sc Am Sup Mar 22 ; manuf., Gal- 
braith Eng May 23 ; aluminum in. Keep, 23 ; cost, Wright, Aug 
22-90; basic, ed. Jan 30; ordnance tests for, Anderson, May 
15, 15 Sc Am Sup June « The Eng May 15-91 ; 10 years pro- 
duc. Great Brit. Mar 11; basicexpts.. White (full) June 3, 3-92 

E &• Min metallurgy of, Howe (very full) Jan 14 - • May 5, 
11) • June 9-33 • July 7-21- Oct 8, 13, 27 • Nov 3-17 • Dee 8-22 
-88, Jan IK, 26 • Feb B, 16 • Mar 9-30 • Apr 13. 20 • May 11 
-89, sup. (full) Jan, bk. review, June 28-90 

E &• Min steel making, cost in Ala., Phillips & Claghorn, 
Mar 2 ; compressing, Boulton ap.. Crane • May IS; basic Bess, 
proc. in U.S., Phillips, July 13-89; Bess, practice, curious, 
Howe. June 28, in Robert vessels, notes, Aug 30 ; open-h., novel- 
ties in procedure. Howe, Sep 13, Bess, proc. notes, do, • Oct 4, 
how invented and perfected, H. Bessemer, 11-90 

E fr* Min U. S. produc. census, Nov S-90, 'iM), Jan 3; det, 
of carbon in, illair, Apr 4; steel making in U. S. before 1810, 
Durfee, Nov 7 Pop Sci Oct ; low. tests and experience (Prussia), 
Mehrlens report • Dec 12-20-91, abs. Insl C £ v 110 -92 ; 
basic, world's produc. 'ni.n E S^ Min May 21; steel billeU 
cost, compar., U. S., Great Brit, and Europe, Oct 1; basic 
Bess, plant, Pottstown I. Co., Hartshorne • Nov 5-19-92 

E News direct proc. tests ■ Jan 21; 20 years of open-b. 
experience, Koch, June B-88; tests (Carbon I. Co.) Apr C; 
drifting tests of structural • 27, May 18; hydr. pressure treat- 
ment. Greenwood. July 0, dis.. inset (full) Jnst C E v 08-89 
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Steel 

Sc Am Sup Aug 10 Thf Etig May 24: making in England 
E .Vfivs Sep 1; soft, severe tests of '28; open-li. bridge 
manuf., Shed. Oct 5-80 ; testing, rate of speed in. Flint. Apr 
lU; mild, made by Thomas proc, 20; Henry Bessemer's story 
of invention of liess. proc. Oct 1!^; Edgar Thomson works and 
blast furs. • Nov 1 ; produc. 1880-00, Cena. bull. S-J)0 

E A'ews hardening of surface, Haney proc. " Oct 24-01 j 
mild, for structural purposes, Henning ■ Jan 2-10, Craighill cor. 
■ 30 ; soft, in bridges, Apr 2 ; soft, bending tests and proofs of 
qual., Kreuzpoinlner • May 12, fire-box li Gas May 27; coat 
E A'ews • July 28; open-Ii. and Bess. • Sep 15-92 

E Rec basic, expts. with, Aug 20; plate puochiag expts., 
Benjamin, Dec 24 R Gaz Nov 11-92/ Ass,k E Socs ; Hess. 
manuf., R. Hunt F IhsI " May -80 ; Robert-Bess. proc. Me- 
tallur. arts at Paris exhib.. Garrison " Oct -OO 

Inst C E open-h., use and testing for boiler-making, Goodall. 
discuss, (full) • V 92; Terni works, Italy, ed. Tht Enj^ Kov 
23, machin. of, Savage, insets /hs( C £ • v 1*3; mild, effect of 
rolling and wire-drawing, H. Allen " v 84 -88 ! Bess. proc. at 
Nischnje Saldensk, Ghrum-Ghrzhimailo, abs. v 10U-9O 

/nit M E and steel guns, Chernoff, J uiy 1 ; U. S. produc. 
'87 Locom Mar -88 ; phosphorus det. in, Dudley R &• Eng • 
Dec -0:i ; bars, plain and twisted, rel, strength tests, Gilmore 
R Gaz Mar 15-89; cost and st. rails, Wright report, Feb 20; 
castings, good and bad, ed. * July 24-91 

Sc Am Sup at Glasgow exhib. Sep 15 Tilt Eng ]\i\y 27, Nov 
2-88 ; heat treatment of, Howe (full) • Apr U-89 ; U. S. pro- 
duc, Sweet, Nov 22-90 Cens Bull 13; alum i nam -a lee 1, Had- 
field Sc Am Sup Apr 4-91 ; open-h. castings, Herrick, Mar 2B 
-92 Iron Age; domestic steels for naval purposes, Eaion 
(full) Soc Arts Mius -90 ; elastic limit momentary depression 
at two critical temps., Howe Tech Q Dec -88 

The Eng Bess, converter controlling ap., Watts • June 0; 
U.S. produc. Nov 14 ; basic open-h. manuf,, Davis, Dec lfl-90, 
dis. Jan 23 ; Dowlais works, at Cardiff, England * Nov 13-91. 
See also ALU.MiNUM-steel; Iron and steel; Rails, steel, manuf. 
Steel trellis machine Eng • July 25-90 
Steel, William H. /nsl C £" v 100 -90, 103 -91 
Stenutelegraph, the Cassagnes, Chenut El IVl.l * July 19 90 
Steplieiu, Frederick C. f/isl C E v Wi -89 
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atephenson. Henry P. Inst C E\\fi\ -90 

Stereotyping, quick proc. l.ocom June Paper U'lil. Sc Am Sufi 
Aug 4-88; Bolas (full) Oct -25 • Nov 1-90, Feb2I-»l 

Stevenson, George W. /nU CEvm -1»0 

Stevenson, Thomas /nit C E vOl -88 

Stilemao, Francis C. /ks/ C E vm -SO 

Stock (quotation) printer, the Wiley £"/ H'/rf • Jan 14-88 

Stokers, aut. conveyor Eng ' June 14, aS ; Roney Pivr • Aug St 
EJ' Aug -89. See also Boilers, stokers; Mech an. stokers 

StoUmej-er, Andrt B, Inst CE v 107 -93 

Stone. Mason's stone-breaker Eng • Nov 25-03 ; Gov't, con- 
tracts E Sews June 2; and cement, crushing strength, Baker, 
a3-88 ; cost of dressing, Cooke, Dec 13-90 ; cements and bid. 
material, method of testing resist,, Durand-Claye E Rec May 
1 1, abs. Insl C £ V 85 -89 An Fonts • v 10 -88 ; stone-cutting 
and quarrying by wire, abs. hut C£ v (IB -80; sawing ma- 
chines, abs. V 106 -91 ; Ark, syenites tests, Wins R S- Eng 
Jan -91 ; artificial ' Ferroid,' I'oole Sc Am Sufi Nov 8-90 
J Assoc E Sacs/ circular saw .SV Am Sufi • May 2-91 ; artif. 
silica making, Aug 20-93. See also Bluestone; Building 
stones; Granite; Limestone indus ; Slate, etc. 

Stone, Charles S., Raymond Sc Am Sufi Mar 23-89 E 6- Afin 

Stone, Thomas W, Inst C E v \IX) -92 

Stoneware, adaptation to chem. ap., Rix Sc Am Sup * July 25 ■ 
Aug 1 ; manuf. Orton, Dec 19-91. Sec also Eamthenwares, 
porous 

Storage batteries, elec, or accums., Salom Am .if in ■ v 18 -90 ; 
Reckenzaun Ef Rev I.onii J 3.n li, }ane 22, July », 13, Aug 3, 24, 
Nov 9 E/ Re7' Decl-SS Sc Am Sup Feb 2-S9 £/ Eng Sep, 
Oct -88, Jan ; litigation. Apr; defects of lead secondary, Duncan 
• June E/ Rev Land ' July 19, dis. (full) E WId ' Jur 

El Engio train lighting, Brown, dis. July ; regulating a( 
in elec. lighting, methods, Prescolt (very full) • Nov, (full) £/ 
Rev Lund • Nov 22, 20, Dec 0, (full) Et Rev • Nov 9, (full) E/ 
IV/d • Nov 0, dis. 23 ; chem. of, Frankland, Oct 25-89, Aug 
22-90 E/ Rev Nov 2-80, expls. Sep 20-9O Sc Am Sup Nov 
2-89,Novl-90£-/£'«fNov, Dec -89 

Ei £nf working effic. of secondary, Ayrton, Aug 13, (full) 
El Rev Land • July 18, 25 • Aug 1, 8, (full) El IVld • Aug 0- 
30 E News * Sep fl ; aut. reg. of accum. circuits El Eng • Oct 
1 ; Elec. Stor. Bat. Go's system • 8-90 
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E: £"/r4J^chem. a£ Ayrton • Jan 7-^1, (^foll) El Rn» Land* 
Nov 28. Dec o-I'i. fail. E: »'£j ♦ Dec 1S-90; (second.) Rob- 
ertson EI Rav L^mJ Dec 11-01, fuil; El »7<^* Jan 9-23, (full) 
^V Am Sap ♦ Jan i3 ^jt Arts LjtuL El Emg Jan 13; Am^ 
DonalcLson-Macrae. a ♦ Apr :d)-1^ 

El R^rr L^itti/ ioccusas.} Walteniiofen. Oct 19. abs. /ms/ C E 
T H -^W : Hoppe. bit. review. El Rrzr Lomd Nov 30-88 ; al- 
kaline accoms. Jan 1> The Emg IS: sec. and secondary curs.. 
Pameil El Ran LjmJ Feb :n : litigatioo, Apr 12 : ed. May 10 ; 
rractioD. Bracken. Au^ :3i). BcIL Oct IS : at Paris exhib., Reck- 
enzaun ♦ ia .>c Am Smp • Dec 14-89 

E.' R^z' Lima <a&:cums.; mana^ment. Pnmpelly, Apr 25, 
July 4 E: :rj:/ Apr 12. 2f5. May :J1. July 14-90; in commercial 
work. inde:3L reterences to periodicals. J. S. Brown. Dec 5 El Rev 
Ljnd Dec :!5-91 : causes of changes of elec mo. force. Glad- 
stoae • May 27 ♦ June :J; chem. of lead accmns., Darrieus • 
June 10-24. triaL Aug 5 : Epstein accums. tests. July 29 : indus. 
dccum. Nov 4-9^ 

E: Rev Mut. Elec. Mi"*g Ca ♦ July 20-89; gelatinous elec- 
trolytes for. Schoop. Aug d 90 ; researches. Streintz, Jan 24 
-91 

El W'.d machinery for manuf.. Madden ♦ Oct 27-88 ; Bates, 
Feb ^ ; Freece full* May 25: influence of density of acidulated 
water in. Fa^et. June l.">: Dallas, July 13-89; elec. plants cal.. 
Brackens accum. diag. • Nov I5-90; Frankfort exhib., Her- 
injj ♦ Nov 21-91 

Eng accums. vs. transformers. May 2^88 ; E Xeu's • May 
25-89 : power, cost. Kapp E Rec Mar 7 : new accum. plate. Pike 
FInsf Apr 91 ; traction R Gaz Dec 3i>-92 ; Sc Am Sup -Mar 
2-89. See also R*s. elec. storage bat. 
AccL M. Co. %-s. N. Y. & Harlem R., decis. Ei IVid Apr 23-92 
Brush, windmill accum. plant El Eng* Dec 24-90; pat. July 
20-91 ; legal decis. UuU) El Rei- Mar 29-90 ; suit, Aug 1, 
pats. 15-91 ; Klec. Accum. vs. Julien Coxe's decis. (full) El 
Hid .Mar ;ia-89. Mar 2l>-90, Aug 1-91 ; effic, Higgins Teck 
Q • Dec -87 
Desmazures accums., Reynier, abs. Inst C E y 92 -88 
Detroit, the, tests, Duncan El Wld • Mar 23 Sc Am Sup ♦ 

.Mar 9-89 
JULiA.N accum. El Rev Land •Jan 6-88 
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Storage batteries, Khotinskv accum. El Eng • Sep 14, 21, 28. 
Oct 5 biog. sk. • Nov (I-30-O2 
Knowles distrib. system El Wld ' July 20, plates, Oct 12- 80 
Lacombe bat. decision E/ Wld Nov 0-8» 
LAUKEXT-Cely accum. Eng* Mar 28-90 
Mackaeon's El iVld Feb 9-8» 
SCOTT-Sisling chai^og system El Re-v ' Sep 2*1-01 
Tudor aecums. in cen. stations, Schoop El Eng • Nov 16-92 
WADDELL-Enti system El H'ld • May 111 S, Am Sup • June B 

-91 
Winkler, the El li'/d' AprB-92 
Storms, Am. tornado of Errg Mar 27, Apr 25-00; conditions 
causing tornado, Hattn E Mag * Oct -Ol ; meteorol., a con- 
trib. to. Tatham F Inst }ymt.\ hail-storm ai Phila. Ocl 1-89, 
Houston, Nov : and rain, Hazen Sc Am Sup June l.j-89. See 
also Rainfall 
StoUiert, John L. Intt C £" v 104 -91 
Stoves, effic. Lunge Tlie Eng Sep U-89 J Sm Cliem Ind. See 

aiso t:;AS-stovcs ; Malt drying stove 
Strain, Cliarles J. F Inst May -03 
Stratus, measurement of. Mallock Eiig * Nov 21-00. See also 

Testino machines, etc. 
Street railroads, Rap. Tran. Commiss. report to Mass. Legislature, 
Apr 5-93 ; stats., cens. bull. El If'ld May ; elec. cars speed 
in city sts., Hewitt • Dec 10-91 ; accidents, N, V. city, ed. 
£■ yVrau Mar 10-88, inc. in, ed, July 11-91 

E Ra and pavements, Stayton, Dec 3-31-87, Jan 1, 21, Feb 
4, 25. Apr 7, May 20, June 0, 16, Oct 13, Dec 8. 29-88, Apr 13, 
June 8, 15, Aug 3, Sep 14, Oct 5, Dec 7-21-89, Jan 4-lW; 
Fairchild, bk, review, Aug 20-93 ; elec. in cities (extent) .ff** 
EHg Nov -90 El Eng; cost of op., cens. bull. R Oat May . 
23 ; sociology of, Cooley, Oct 23 ; and steam, rel. value, tables, 
Mansfield Soc Am Mius -91, (full) St RJ May -01 

Ji7/i"/ taxation, W.Smith, Nov -88; conductor's way-bil) 
■ Apr -89; horse trams, Fairchild (full) • Oct • Dec; public 
and stale treatment of Go's, Nov -90 Scribner's 

Si RJ notes (various cities) Jan ; charters, franchises, stocks 
and bonds. Fairchild (full) Apr; Boston and foreign cities com- 
pared, Whitney, May, June i op., rules, Fairchild (fullj June; the 
car mile unite, liowen, Sep, cor. Oct ; foreign notes, Frankfort 
elec. exhib. Nov -Ol 
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Street railroads 

Sf R J accounts forms, Jan, Mar, bk<keepicg, Fairchild, July: 
U. S. mileage and cars. '1K)-8I. table, Apr; taxation, May; a 
model roadbed and wiring, Baumhoff report, Nov : Security car 
fare register, n " Dec; traction cost, Brunlon cor. Tht EngSe^ 
30-02. See also Brewery tramways; R'a, elec ; Tramways | 

Am. Assoc, pro-, Buf. (full) El Rev Oct 25-«M> ; Oct 24, 31-01 ;; 
Cleve. (full) Oct 20-92 ; El IVld Oct 26-89 ; Buf. (full) Oct: j 
25-»0; Pitts, (full) Oct 31-91; report, Oct 20-93; E Xn 
Oct 27; R Gas 28-93 ; (full) St RJ .\ov -88, Nov -89, Oct, i 
pora. • Nov -90, Nov -91 , souvenir sup., pors. • Oct, Nov -92 | 

Berlin tramways St RJ Nov -91, traffic. May -92 

Berne, Mekarski system, Bertschinger, abs. Inst C E\ 105 -91 -J 
Schweiz Bans -90 

Boston. West Elnd, elec. El Rev • Aug 27 -, report abs. Nov 1ft I 
-92 El Wld Aug 20, Nov 19-93 ; and foreign cities c 
pared, Whitney, abs. Inst C E-vm -90 El Eng, SI RJ Mar,l 
June -91 ; report, Dec -90; • May, Dec -91 ; report, Decfl 
-92, See also R's, elec, Boston 

Bbooklv.n (full) St RJ May -93 

CAH-houses and stables, location and construct., Wyman SI Rf 
Nov -88 

Caks, car-gear for mod. speeds, self-propelled car, Macfarren I 
Am M Ev \\ -90 ; Robinson radial El Eug ' Oct 1-90 ( 
safety fender E Nevs • July 20-9O; fenders (or, Swain • Feb | 
21-91 ; Pullmans R fr- Eng* Nov -93 

St RJ Dewey's elec. healer • July -89 " Jan ; Burton dec 
heater " Feb -90 ; center aisle open • July -91 ; car building, 
Fairchild (full) • Mar • Apr; car brakes. Van VIeck • Apr; 
West End fender, Boston, n • Nov -93 ; sleeping car Sc Am 
Sup • Jan 28-88 

Cau starters E News ' Jan 11-90; Akers & Lindsey's .SW .^m 
Mar 2-89; Anspach cor. J/ .ffy* Feb 90; VerekerS: Yeales' I 
The Eng • Aug 10-89 

Chicago, report £■ I<.'e-ws]aa 31-91 ; West, map J'/ .^/" July; I 
City " Aug, Mil. ave, power plant • Sep -89 

Cleveland St RJ sup. ■ Oct -92 

Curves, spiral or transition, effect to reduce shock. W'oolley I 
E News Nov 1-90; transition. Bait. • Nov 10-93; and ( 
switches, measurements of, Rydler St RJ ' Oct -89 " 
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mviiy spiral, Gribble • Oct -90. See also R's, curves 
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Street railroads, EuriOPEAN, slat. £" AVtcj Feb 2-89; practice 
Howes, Nov il-91 

Ceuhan E jVea/i Oct 13 88; J"/ ^/ May -01 

Cheat Brit., and tramway working, cd. fn^ June 22-88 ; Eng> 
land, cost of traction E .VeTi'S Oct 24; and Ire. St R J May ; 
Great Brit. & Ire. Tramways InsL Aug -91 

Horses' feeding St R J May -88; horse power cost. State 
Engr's report, table, Nov -90; stable notes, Nov -91 

Kamsas City, extent. E News Jan 19-80 ; rap. tran. St RJ • 
Mar -90 

Liverpool, McGhie iVjV/ June -92 

Locomotives, compressed air. Hardie cor, Eng June 8-88; 
meter g. tramway, Paris exhib., inset ■ Dec 21-80 ; English 
E Neivs Mar 1-90; steam, Brussels exhib. Thi Eng Oct 19- 
88 ; Belpaire steam tramway engine " May 31-89 

London tramways St RJX\is -91 

Mass, stats, n El li'ldMw ia-93: K. Com. report .ff Ca,- Feb 
21-00; traffic growth, Mansfield J"/ AV May ; legislation, July 
-Ol ; reports, Jan -«2. See also St. R's, Boston 

Motive power. Sears, Cassier's Oct Am C £ v 27 -92; com- 
pressed air. Jacobus £'^*f July W Am Min • v IB -91 ; elec., 
com. report (full) El Wld Sep a«-91 ; the Mekarski com- 
pressed air tram-car Eng • Mar 23-88 ; low pressure air motor 
for, ed. ■ Mar 14, 21-90 ; comp. air for. Haupt E Mag Aug, 
Sep R Gaz Aug lfl-93 

E <\Va'j the Mekarski comp. air, Lond. " May 12-88 • 
May 24. .'Sl-OO; Judson ptieu. propulsion system, Oct 211, 
inset SIR J "July; stor. bats, and motors, Dec 7-89; for 
cities, table. Aug -'ii); mixed methods. Ontario, Cal. • Dec 
13; comp. air, Nogent tramways, Demoulin, abs. Inst C £" v 09 
-90 

ScAm Sup Connelly gas motor ■ Oct (i. The Eng* Sep 30 
-92, St RJ • Sep -88 ; motors other than animal, cable and 
elec, Winsor report. Nov St R Ga», Sc Am Sup Nov lU-89 ; 
Kowao's motor for cheap traction * Jao I)-02 ; compressed air 
propul Chester • Apr 20 The Eng* Mar 21-90; first prin- 
ciples St R J * May ; elec. finan. conditions of success, Barr 
report, Nov -89 ; steam, air and gas trams, P'airchild (full) " 
Jan: mo. power, a standard of comparison. Hampton ■ Mar 
-91. See also Cable R's; Compressed air motors; Gas 
motors; R's. elec 
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Street railroads, MrLHAUSEN-Ensisheim tramway, Dollfus, abt. 
Inst C E\^\ -SS Bu// Sue Afu/ July. Aug -»7 

New Vork city & Brooklyn, cosl of op„ table St RJ July -Ol j 
June ■ Aue, Sep -92 

New York State Assoc, pro. El Rev Sep aT-OW, Sep 2a-ttl,, 
Oct 1-92 ;£■/»'/</ Sep 27-lM). (full) Sep 26-81 ; (full),^/ >?/l 
Oct -88; op. expenses, table. Aug; sup. Sep IS, Oct -Wl J 
Gel -92 

Paris. King St RJ • May, building and repair shops, do. • July 
" Aug " Nov, Dec -HI 

Pitts. & Allegheny, Pa., map St RJ* May -90 

Rails, continuous rail joint E NtTvs • Apr 21 : • May 12-88; 
ICway Cable • July 18-91 ; While's ' June 14. section, B'way 
and 3d ave. cable tracks ■ Aug fl; the Gibbon duplex • Nov 15 
-90 ; standard rail head, Nov ,1-93 \ Johnson girder, works 
St R J * June -9« ; expan. of continuous, expts., Moxham • 
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Richmond Union pass., inset (full) St RJ* June -88 
St. Louis, map St RJ' Feb -IH) 
SiAM. City of Bangkok. Westenhok St RJ Aug -91 
Sydney, New So. Wales, rap. tran, plans J/ .^y July -»2 
Track, imp., Tratman E News Ju]y 20-89, insets (very fuUJ> 
Am CE'm22 -90 ; Gribble. dis., insets (very full) • v 24-91 ' 
E Nfws • Dec 20-90 Si RJ Feb, Gibbon • Apr, May -91 
White's E AWm • June U-90 ; wear. Arnall • Sep 8-92; 
Gibbon's duplex • Nov 15-90, com. report, insets F Insf 
June -93 ; permanent way. More (full) 1ml C £" ■ v 103 -91 \ 
construct., Fairchild (full) SI RJ • May • June -92. Sec also 
St. R's, rails 
Tramway Inst, of Great Brit. & Ire. pro. St RJ* Aug -92 
Switches, the Rowell El H'/d * Oct l!)-89 ; turnouts. Harring- 
ton, Nov lB-92 ; switchwork, Detroit SI RJ • June ; measure- 
menta of, Rydler • Oct -89 - Mar -90 
ViNCESNEs-Ville Kvrard comp. air Sc Am Sufi • Mar 1T-S8 
Washington, D. C. map ,SV RJ • July -90 
Streets, numbering plan, Chic., proposed E Neva Nov 10-89; 
dept,, N. y., Feb 1 ; cost of lighting, Kansas C. June 28; sub- 



I 



ways at BVay and Fulto 



., N- Y., 



• Novl-90; the I 



ten-block system for numbering country houses, Bancrofti I 
cleaning, Paris, Jan 17, Aug 22 Sc Am Sup Sep ti| 
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Streets 

E News grndes fixing. Aug 35, cor. • Sep 8 ; cleaning, cost 
and methods of paying, Washbume report, 29; cleaning, Phila., 
"fil, n Nov 10-92 ; use of pub. ways by private corporations, 
I'owers Anna May -92 ; si. digging Eng ' .Sep 211-00 

E Rec construct, and care. Greene. Mar 1, 8, cleaning cost 
and methods, 1, 8; lighting, N. V., Love, Apr 5: cleaning and 
refuse disposal, Nov 2li-90; cleaning, com. report. Mar 2S, 
Wash., D. C. Oct 10-ttl ; dept,, Boston, report, Apr 33-93 

F/nst and pavements, Haupl, Dec -89; watering and use 

of sea-water for aewer flushing and san, purposes, Cockrill last 

C Ev 110-92. See also under names of cities; liLEc. wires, 

underground; MuNic. eng; Pavements; Roads; Seivehs; 

WATKR-works 

Street sweeping machine, Valentia, Spain ScArn Sufi • Mar 24-88 

Stress and strain defined, ed. E News June 2, cor. A-92 ; stress- 

diags. of solid structures. R. H . Smith, inset • Inst CE'v 9iK89 

Strike, cost of a, C, B. Q. R. Eiig June 28; London laborers, ed. 

Sep fl-80. See also Labor 
Stlvolinski, Ferdinand de, por. E S- A/in ' Oct ai-9I 
Strong room, steel, for Spain TAf £"nf • Oct 2-9t 
StPoudley, William (full) /iist C E v '.W -90 
Struggle for existence, ed. Eng- ? Feb 10-88 
Stmts, strength of, McCabe cor. J( lias • Apr 22-92 
Stabbs, William H. /nil CEv 103 -90 

Sabinarine mines, Bocknill EagNov 28. Dec 5-90. See Hah, eng 
Sudden phenom., observation of, Langley Sc Am .^w^** Sep 7-89 
Sugar, works, Auckland, New Zeal. Eng Feb 3-88 ; machin. 
imps. E &• Min " July &-90 ; sorghum, indus.. Cowgill report 
Sc Am Sup • Feb 18; beet and indus , Gehring (full) Sep 29- 
88; chemical, July 20-89 ; manuf. in Cuba, July 2U: syntheti- 
cal expts. in sugar series, Fischer, Sep 13-90 Am C/iemJ 

Sc Am Sufi sugars, standards for polarimetric cs. of. t'. S. 
report, Crompton ■ Oct 3 ; making by diffusion proc, Stubb'a 
report '24; sugar items. Dec 12-91 ; cane, juices class.. Deem- 
ing, July 10 ; Demerara produc, 20 years imps., Bellairs, Sep 24 
-92 i cane, influence of temp, on spec, rotation of, del. by 
Polariscope, Andrews Tech g May; sugar mill rollers The Eng 
• Nov 20-89 
Sulphite pulp, in Am., n ScAm Sufi Aug 2, boiling. Dee C-90 
Ciiem TrJ; fiber, see Lime sulphite fiber manuf. 
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Salphur, dioxide. De V. Wood : expt. det. of Utent heat of. Jat 
bus y4m M £• V 12. 12 -91 ; deposits of So. Utah, du Faiff 
Am Afin July -87, abs. /nj/ C £ v 9-i -88; mines of Sicily, 
duration of, abs. v 91 -88, Carroll report E &• Afi'it Sep 1, S 
Sc Am Sttp May 26-88 ; spec, resist., Monckmao El Rev 
LoHd Dec 28-88 

E Sf Min produc. in Sardinia, Mar 30-89 ; volumet. es. in 

burnt pyrites, Watson. May 24-90; produc, Adams, Jan 2-08; 

physiol. and therapeut, action of. Shoemaker Sc Am Sup Oct 

4-90. See also Utah, sulphur 

Sulphur Is., New Zeal., Macivor E Sr- Min June 2-88 

Sulphuric acid, 20 years prog, in concent, of, Adams Am Min • 

V 1(1-88; sulphurous acid manuf. in Upper Silesia. Eilers " 

V 20 -93 ; sulphuric acid and alkali manuf. prog. E &• Min May 
24-90, and sulphurous manuf.. Brit, alkali trade notes (full) * 
Apr 11, 18-91, sulphuric (manuf.) Newbury S( Am Sufi Apr 
27-89 Am Chem J. See also Chemistrv, sulphuric acid 

Summers, Thomas Iml C £ v 06 -89, v B9 -99 

Siin, solar radiation intensity, compar. with elec. arc, Langley El 
Eng • Jan -90 ; 9un.dials for low latitudes, Cumine R &* Eng 
* July -91 Sc Am Sufi • Feb 4-91 ? ; discov. of platinum, 
Hutchins, Jan 14; distance and constitution, June 2: entrgyi 
ulil., Weston's ap.* Dec 15-88; solar surface in last tenyear^l 
Perry, Sep 21-89 ; sunheat and sunlight. Rogers, June 14-90ii' 
a great magnet, Hiscox • Aug 20; total eclipse, ISIK) • Dec 
92 ; pbotog. of solar prominences. Hale TecA Q Nov 
See also Astron; Solar 

Sun motor, Ericsson R &• Eng'iiep Sc Am Sufi' Sep 15-88 A'a/. 

Surveying, N. V. State, final results of triangulation of. Weed, 
I'arsons, Albany, '87, bk ; bench marks, expts. on stability of. 
Cooley, dis. Am C E v 20 -89 ; deep rock cuts, method 
taking cross-sections in, by triangulation. Walkins, insets 
■■2:i-90 ; imaginary boundaries, Raymond .^w Min • vl8-O0: 
photographic, and coordinate, Stanley (full) ■ v 20 -92 E 
' July 2-92 ; the ordnance, methods and proces., Wilson EHf 
Feb 27-91 ; U. S. Geolog., costly, Wolcott E Mag Nov -«S 

E ,\'eivs New Jersey stale survey, -Apr 14 ; transit field notes 
keeping, best method, cor., ed. Sep 211-88 ; plotting contours. 
Lorini, cor, diag. • Feb 23; making topog. relief maps, 
resurvey of So. Amboy, N. J., Hill " Apr 13; traverse, Baswl 
cor. ■ Dec 7-89 
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Surveying 

E Ntws field-books, notes. Rothwell. Apr 5; acreage lable 
for comput. right of way areas, June U ; grades at st. intersec- 
tions, cor. • '21; Brit, ordnance, Oct IS; prob. " Nov 1; the 
Porro telescope for stadia work, ]. B. Johnson ■ 8-90; Roa- 
noke, Va. • Jan P • June 23 ; field sheet for topog. work ■ July 
28 ; surveyor's qualifications. Gov't. Cape Co!,, So. Africa, Aug 
4-92 

E Kec how to tell a good instrument, Lietr, April ; St. Louis, 
Mo., topog- Oct 3-91 : topog. methods, K. Allen • Feb 0--92 ; 
Tacheometry, or rapid, Brough lust C E " v 91 ; plane-table, 
econ. use in topog.. Pierce, dis., inset (full) ; chaining, imp. sys- 
tems, VV. Thompson fnsl C £" " v 02, 92 -88 

fust C E Hawaii, Windward, prelim, in new countries, Grib- 
ble; rapid, Topham: Id Australian colonies, Vickery, v i>5 
-89 ; by vertical angles, probable errors. Airy ; triang. errors, 
short method of distrib; France, leveling, Jimels, abs. • v 101, 
101 -90 Genie CivUv 17 -OO 

fHst C E land, astron. as applied to, Downes • v 1118 ; spirit 
leveling of Switz., Messerschmitt, abs. v \M -02 Sehwei: 
Bans; Italy, geodetic map R ^ Eitg ' Nov -88 ; France, 
geodetic work, Aug -80 ; prob. " Dec -90 ; hand telescope far 
stadia-work, Richards Tech Q • Apr -93. See also Ikstku- 
MENTs; Tunnel surveying 

Swallow, James S. Inst C E w lill -90 

Sweet. John E„ por. Casiter's • Apr -92 

Switzerland, stat. E A'eios Aug 3-89 

Sylvanite mine. Col. E &• Min ■ Dec 15-88 

SyKester, James J., por., Cayley (full) Sc Am Sup ' Apr 13 
-89 

Szegedin, Town of, reconstruction (after Hood), Stiibben, abs. 
/»H C Ev02 -88 

Tabulating, elec, Hollerith system, com. report E /nst • Apr 
-90 ; statistical tab. by machinery. Pidgin Sn^- Arts Mass 
-89. See also Census taking 

Talc E &• Afin May 26-89 

Talking machine. See PHusouKArH 

Talman, James J. Insl C £■ v 110 -93 

Tank sluice with equilib. valve, Larmunie E A'ews ' Feb H 
91 
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Tannin, chestnut wood bark, Trimble F Inst Oct -91, May -92 
Sc Am Sup Nov 14-91 

Tannings, elec, Worms & Bale ap. El Eng * Nov 26; creosotic 
acid employment in, Hauff Sc Am Sup May 3 ; anal.. Muter 

* Sep 0-9O ; materials of Europe, May 23 ; by aid of electric, 
Rideal (full) * Aug 8-91 ; plants capable of yielding materials, 
Mafat, Oct 8-92 ; applic. of alpha-sulphonic acid of naphtha- 
line to bating and puring of hides. Bums Tech Q July -91 ; 
theory and practice, Salomon, Apr -92. See also Elec— 
Leather tanning 

Tarbotton, Mariott O. Inst C Evn -88 

Tar furnace, Anderson Sc Am Sup * Feb 11-88 

Tariff and the constructive arts, Thurston Cassier's Jan -92 

Taxes, U. S. E News June 1-89 

Taylor, John Inst C £* v 109 -92 

Teachings of science, com. report (full) Sc Am Sup Jan 25, Feb 

1-90. See also Schools ; Science 
Technical Soc. of Pac. Coast, Geldem, pors. Cassier*s * Oct -92 
Telegrrams and storms, Slingo Ei Re^> Lond Jan 23, 30, Feb 6- 

20-91 
Telegraph El Eng wire, hard drawn cop., durabil., Maver, Apr 
-88 ; line adjust., Delany * Dec El Rei* * Nov 30 El Wld ♦ 
Apr 27 ♦ Nov 30, multiplex, new sys., Patten's (full) El Eng * 
Mar-80 * June 18; circuits, Jones' main office * Dec 17-90 ; 
writing tel * June 3-91 

Ei Enji^ mod. Am. ap., F. Jones ♦ Mar 30, May 25 * June 22 

* July 27 * Aug 3, 17 ; wire joints, breaking strain in hard drawn 
cop., Jones, June 1 ; type, the Am. n ♦ July 27 ; cable, Hurke 
relay and transmitter ♦ Dec 7-92 

Ei Kei' Lond R. survey system, Gilbert * May 18; trans- 
miss, limit. Moon, Aug 10; submar. cables and ocean temps.. 
Bright, Nov l(J-88; cables, of world, Feb 15; Siemens re- 
cording ap. for compact Morse writing ♦ Mar 8; Submar. Co. 
29: ocean probs. and conditions, Apr 5; trans-atlan. cable 
routes * Aug 2, map El JVid * July 27 ; high vs. low speed, 
finan. compar. Ei Rev Lond Aug 1<K Linckens El Rci' Sep 7 ; 
cable manuf. early hist. Ei Re^f Lond Dec 13-89 

Ei Rev Lond submar. cables, aut. reversal signaling on * Feb 
7; protection, lightning guards, Lodge * May 16-30; elec. curs, 
in conductors, Bennett ♦ July 25; sub. cables, interrupts, and 
repairs, '88 89, table, Aug 22-90 ; prog., '96, Feb 6, in England, 
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Preece, Sep 18; sub. cables, India-rubber core in • Mar 20; 
pictorial* Dec -l-Rl ; ap. cons i ants. Moon, Apr 2l>; sub. cables, 
double diSerential relay, Raymond- Barker " July 22-03 

El Rev hist., Vail May 5 Century Apr -88 ; cables, broken 
ocean, Oct 5; multiple, synchronism in, Morse, Nov 13; cable 
manuf. hist., Barrett, Ii3-H9 ; loumament (fast sending) ■ Apr 
12, 10; curs, in conductors, obs., Bennett ■ Aug 23: writing, 
prins. of, Morse • Nov 15-00 

ElRe^i and telephone, inventors of, Cray addr. Apr 18 El Wld 
Ih E Mag June 20 Sc Am Sup 20 ; and pal. stats,, Brit. El Re^> 
June 27; musical. Hachenberg, por. ■ Nov 14; a pub.. Hale, 
Dec 5-91 Cosmopol; in Am. El Rev Feb 20-»2 

El Wld dynamo-elec. machines in. West. Un. bid., Maver • 
Feb 11, IS; quadruplex, imps. do. • May If), ^ft ■ June 2, cor. • 
Oct2'r; trans-pac. cables, proposed, table, July 14 ; Gray tela u- 
t(^aph • Aug 11 ; with pulsatory and undul. cur. sigs,. Maver 
■ 2B ■ Sep 8. 22 ■ (Jtt (1; and telephony, Jacques' simul. system 

• Nov n-88 

El IVlil ocean probs, and conditions, Weatherbee " Jan 20; 
imperfect earth in circuits, phenom., Kenelly " Mar 16; line 
construct., Paris exhib. " Nov 11-80 ; quadruplex, Healy • Jan 
18; submar., Webb (full) Mar 1. (full) A.-Jm Sufi Apr W; fast 
sending contest El ll'ld • Apr 111; signaling across rivers, 
India, Melhuish • May 10 ; nationalizing, Wiman, Dec 30 -»0 

El IJVrf electric, gal v., mag. and teleg., chron. hist., Motteiay 
(very full) • Apt 18- Dec 20-91, Jan a-Feb 27, Sep 3, pors. • 
lO-Oct 22-Dec 31 etc. -92 ; the phonopore, Langdon-Davies 
Se Am Sup* M3.yl& TheEng'lww 21-8J* El Wld* Mar 
7; and teleph. indiv. selection on elec. circuits call sys. * July 
11: Gov't,, Rosewater (full) Dec 12, Gov't, control, Foote, IB 
-91 

El Wld pictorial. Trotter • Jan 1(1 ; the Wenti line adjuster, 
Rosenbaum ■ Feb 20; lines earth cur. disturbs., Finn • May 
14 ; cable relays, Judd • Nov S 93 ; multiplex, the phonophore 
Eng * Apr 11); at Paris exhib. • Aug IC. 23 • Oct 11, Post 
Office, Oct 25, Nov 1-89 

E Xews the Am. inventors of the, ed. Apr 14, birth of the 
elec. 21 : the Finley helio-teleg. 28-88 ; trans-Atlan. cable lines 

• Mar 23; the world's lines, Oct Sr. ; cables, internal, sys., Hcn- 
niker, 25-99 
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F Inst the writing, Gump, Oct -88; cable, DeUney • July, 1 
(full) Se Am Sufi • Aug 31 • Sep 7-89 ; foreign curs, balanc- j 
ing effects, Fletcher /mi C E • v 04 -88 ; sub. cables rt 
measurement, Rouillajd, abs. v tlQ -80; sub. Pac. cable, pro- 
jected Locom Nov -91; Gill-Alex, indiv. call R Gai ' 
13 ; secret service indiv. call • Aug 2S-91 

Sc Am Sufi Morse and first line, Feb 2S-88 ; traDS-atlan. I 
cable lines 'Apr 20-90; trans miss, of messages through the ! 
air without wires, Trowbridge • Feb 21 ; between Great Hrit, \ 
Europe, Am. and the East, Niven * Mar 2S: first message. Vail, 
Nov 14-91 ; of to-day, Buckingham Scribnei's July -89 

ChiNj\, and R's, Hitchcock E News • Nov 17-92 

DELANv'ssys, of private line El Eng' ]u\y 20-00; aut.f/ M'/4/ I 
• Feb 2 ; line adjustiftg K Gaz " Nov 1-89 

Europe. Gov't, tels. of. Rosewater El Eng Dec 9, dis. 18 ; Nivcn I 
Sc Am Sup * Mar 28-91 

Mercadiek multiplex sys., abs. Inst C £ v IM -91 

PARis-New York Co. EI Rrv Lond\\A'^ 29-92 

Patten's multiplex sys. £"/ HVif " Jan 28, (full) • Feb 23, dis. " 
Mar 11-89 

i>o5rAL, Brit. Post Office El Rev Loud Apr 6-89 ; El Rev Dec 
.l, Gov't control, Rosewater. dis. (full) 12 ; Great Brit. sys. TTie 
Eng • Dec l(ii-9l . See also Postal telegraph 

Sl'ECTRO-tel., Dresing E/ Rev Loud, El H'ld • July 21 Sc Am 
Sup • Aug 4-8S 

Stenotf.legraph, the Cassagnes (stenography at a distance), 
Chenut El IVid • July l!» Sc Am Sufi • Aug 16-90 

Type printing, Wright & Moore's El Rev Land • .Mar I Se Am 
Sup • June 8-89 Iron 

Western Union Co., U. S., reports El Eng Nov -88, Dec -«9, 
N. Y. equip, (full) Jan 27-93 ; reports El Rev Oct lD-89, Oct 

22-93 

West Indies, competition map El Rer Land • Dec 26-90 
TplefH-apIl Engr. Soc. pro. El Re^f land ]3.a 13,27, Feb 3, 17, 24. 
Mar2-1H.30. Apr 20,27, May 4, 18,25, June 18; i"/!^ May 25-88 
Telegraphoplione, the Wheless El IVId ■ Sep 14-89 
Telemeter system £■/ IVId • Sep il-SO ; Fiske's(niarincdist. in- 
strum.), lirylinski, abs. /Hj/C£vlOfi -91 'An TeUgr-9\; 
Gautier's pocket (rapid dist. measuring). Robbius Tech Q • May 
89 
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Telephone £■/£■«?■ transmitting speech by itilerrupied elec.curs.. 
Kinlner' Jan El Rev Land* Jan 20, -27; and electric light and 
power circuits, eiec. relations, Lockwood El Eiig Oct -88 ; 
interference cases (very full) Mar; induced cur. strength with 
magneto-teleph. transmitter, Cross, May -89 

El Eng induction • Jan ; eng,, Carty, May 21 El Rev May 24 ; 
spec, indue, capac., Jacques El EngOci 1-90; inductive dis- 
turbs, in circuits. Cany • Mar 25. dis. Apr 15 El Rei' Land 
AprlO£'//['iT'Mar28,£'/«7rf»28,dis. •Aprlli'<:,4CT5'H> 

• May 0, expts., Kennelly El Eng ' May tl, 13-01 ; signals, 
selective or indiv., Lockwood • June 8 El Rev • June 18 
(full) El Wld * U ; eng., Webb El Eng • Sep 7 ; connecting 
stations with exchange office by single line. Zetsche * 21~OS 

El Rev Land batteries, i'ickernell, Oct 10 E/ Rev Sep 15- 
88 ; telephony, Hibbard £1 Rtv L,md Oct 18 ; induction, 
Carty • Dec fl, dis. El Rev • Nov 30 El ll'ld'HO Eng' Dec 
20-89; French El Rev Loud Jan 10; exchange construct., 
Piclternell, Oct 17-90 ; receiver, influence of strength of mag- 
net in, Cross ■ Feb 20 ; telephoning great cities, Bennett (full) 

• Sep 4, 11, II, ed. Oct 2, 16, Nov 13 Eng " Sep 11 ; and tele- 
graphy, prog, in England. Preece El Rev Land Sep 18-91 ; 
domestic telephs. • May 13-27-92 

El Rev limits of speaking teleph. lines, Wietlisbach, May 18; 
Paris exhibit, Saigent, Sep 21, convention, 21 ; Enimann's tel- 
ephonic relay and phonopore * Nov 2-89; principles under- 
lying acoustic telephony, Cross, Feb 8; convention (full) Sep 
20; Co'a corporate organization. Hall, 20; Root's (box) aut. pay 
station • Nov 22-90; the McCluer tolLbox ■ Jan 24; tele- 
phony, new method of study. Cross, Feb 7; and telegr., inven- 
tors of, Gray addr, Apr 18 El U'ldit\ E A!ag]\xne 'M Sc Am 
Sufi 20; first exchange, New Haven, Ct. El Re-.i Jan 2; ten 
years with, Barrett • Feb 20-93 

El Wld telephony, Touanne, Sep 14-89. duplex, Oct 23- 
8«», Jan 4-90, Barrett • Jan 18; submar. cables for long dist., 
Preece, Oct 4-90; disturbs., Kennelly, Apr 11-91; U.S. 
indus. June 18; Co. operating, Foote, July 0-93 

E Mag chat with Europe, Webb, Apr -91 ; indus. future, 
do. Mar -92 ; teleph.-equntion. Madsen, abs. Inst C £ v B5 
-80; effects, intensity and equality, Mercadier, abs. v 108-93; 
elec. boxes Sc Am Sup "Jan 21 ; interferences of dynamo curs., 
MeCluer. Oct 13-88 ; telephone girl, Nelson, Feb 20-92 
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Telephone 

TecJt Q magneto transmitter, strength of induced cur., Cross 

* Feb -89 ; magneto receiver, influence of strength of magnet, 
do. • Nov -90 ; telephony, studies in Rogers lab. of physics, 
Mass. Inst. Tech., do. Soc Arts Afass -S9\ new method of 
study in, do. -91 

Albany, Hudson river Co. El Rev • Dec 10-92 

Am. Bell Co., report El Eng Apr, decis. May -88; reports El 

Re%t Apr 7-88, Apr 6-89, Apr 5-90, Apr 11-91, Apr 9-92 ; 

U. S. vs., pat. decis., law (full) El IVld Mar 24, 31, (full) El Rev 

Mar 31, May 5 Set Am Nov 24 ; reports, Apr 7-88, Apr 6-89, 

Apr 11-91 
Bell's water-jet transmitter, Tunzelmann El Wld • Aug 11 *SV: 

Am Sup • Sep 8-88 
Beresford, the El Rev Lond May 27, June 10-92 
Boston exchange El Rev • Aug 1-91 
Collier audible El Wld'' July 18-91 
Denver, induction and interference with service El Eng Apr 16 

-90 ; system El Rn' • Feb 9-89 
Detroit Exchange Assoc. El Eng Sep 17-90 
Edison's carbon pats. El Re-.' • May 14 El Wld* 14-92 
Gramophone, Berliner El Eng* Dec 31-90 El Wld * Jan 3- 

91. See also Gramophone 
Howard's ap. El Re7' • Oct 31-91 

J acque's sys. of simul. telegr. and telephony El Wld* Nov 17-88 
LoNDON-Paris, Eng. Channel submar. line, Preece El Re^f Lond 

* Aug 28: Webb El Rev Mar 28, Apr 11, Preece * Sep 26 El 
Wld * Oct 3 ; Eng Mar 20, Preece, Sep 4 Sc Am Sup * Oct 3 
-91 El Eng 

Long distance, 050 miles. Dickson Cassier's * Nov ; Webb (full) 

El Eng* May 4, 11 ; N. Y. - Chic, line, eng. details, Wetzler * 

Dec 14; 1,000 miles by, N. Y. -Chic, pors. El Rev * Oct 29; 

Neilson El Wld ]u\y 9; Sc Am Sup Jan 9-92; Locom May 

88 El Rev 

Microphone, evolution of. Tanner El IMd* Dec 13 El Re7' 
Lond* Nov 21 ; transmitter, excursion of electrodes. Cross, Oct 
31 Tech Q Aug El Rev Nov 1-90 Tech Q; Blake contact 
expts., Patterson El Rev May 5 Tech Q Feb -88 ; Barrett 
El Rev Mar 19-92; transmitter, Berliner pat. (full) £*/ Wld 

* Nov 28, 28-91 ; cur. strength, Sabine, Cross TecA Q Feb 
-89, See also Microphone 
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Telephone, Nat. Exchange Assoc, pro. El Eng- Oct (full) El 
^CT/ Sep 15-88 ;£"/y?«'Zu«</ June 7-89; (full) El U'ld^ep 
15-88, Sep 21-80, Sep 20-90 
New England Teleph. & Telegr. Co. reports El Rn- May 18- 

8», May 17-90 j quarters El U'ld" Aug 1-91 
New York city, service El Eng • Sep 10-99; underground 
wire work £■/ .ffer • Mar 1 0-89 ; Met. Exchange • Sep l:i-90, 
station SH Am Mar 30-89 
I'HILA. Bel! Co. plant (full) El Eng • Feb 10, report, Apr ft 

-»2 
Pltlsio.v, the Eng* Dec <l-89 
ROSEBRUGH duplex system El l(V<y • jan 4-90 
Sweden & Nonvay El A'ei! Land Aug 1 E»g Dec 12-90 
SUTTON-'s system St- Am Sup • Feb 23-91 
SwiTCH-board, Vail & Seely's El Jitr ' July 14-88, McClure's 
multiple* Feb 21-91 ; switching, Wordingham, inset /nj/Ci" 
■ V 100 -90 
United Co., an. meeting El Rev Loud July 6-88, report, June 

7-89 
Van Siie's exchange system El IVld* Dec 8-88 
Tele-photography, Sutton El Rev Lend • Nov 7-90 
Telescope grinding machine, Common's 5-ft. mirror (full) Eng • 

Oct 2S" Nov 4, n. inset. 18.25-92 
TelescopeN, hand, for stadia work, Richards Am Min ■ v 20 -93 
E£f Min • May 14 Si- Am Sufi 'June 11-92; object glasses 
Sci Aiit, Etig' i3.a 0; for stellar pholog. " Apr 27 ; astronom., 
clock driving ap. for, Grubb * Oct 5 TAi; Eng Aug 10-88 ; 
hist., Holden^f ^wfi'w/ J3n21; Manchesterexhib. "28; great, 
of world, Kees, Mar 3-88; pyrometric • Marl-90; Lick 
equatorial 3B-in,. Keeler TAe EngJiAy 6-88 
Telpherage, two rope haulage systems, Norris Am Af E * v 12 
-91 E Sr- -UiH • Aug 8, 15 ; aerial wire ropeways. Pohlig, inset 
(full) Am Min • v IB -91 ; cable transfer for R. cars, Spila- 
bury • V 20 -92 ; and elec. R's of Edinb. exhib., Manville El 
A'ei' Land Oct n-OO 

El Rev elec. transport., Parcelle • Aiigft; double track 
elevated elec. wire road, for mining and mills El Wld " Jan 4- 
00; Sprague elec. aerial tramway E ^ Min •July2S-88; 
Lidgerwood suspen. cableway, Ogden mines, N. J. • Oct 10-91 

E Ni'ws the Portelectnc carrier, May 25-89; Suspen. Trans- | 

port. Co., Chandler's pat. wire ropeway • July 12-90 ; Plomo- _ 

L ^ 
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Telpherage 

sas wire ropeway, Mclntire • Mar 21 SeAmStip " Feb 21 
R Rev Ihe Garrucha aerial. Spain " July 2b R Sr- Eng • Aug 
Indiistrins ; suspen. cableway at Austin dam, Tex. E Xews • 
Nov 14-lH ; long span wire rope, Howland, Me. • Apr 2 
-93 

iHst C E GourjoD system wire ropeways, Gros, abs. v 93 -88 
Ah Ponft • V 14 -87 ; Beer system, Raoult, abs. Inst C E w 
{^ -S9 Re^' Afiueit S -HS Sc Am Sup* Dec 15-88 ; Ayrton. 
Perry, Jenkins', at Glynde, England, Femald Pop Set • July 
-90; wire rope transport, and transmiss. R Git£ * Oct 7-03 

Sc Am Sup Otto pal. wire ropeway (full) • June J:i-S«. 
Gottesegen coll., Silesia. The Eng Dec 28-88, inset • Jan 25 

• Feb S. 8-89 ; Ky.. dec. Edinh. exliib. • July 11 Sc Am Sup 
" Aug 30-90 ; aerial, Landun sugar works, France • June 13- 
91. See also Elkc, Portelec; RopE driving: WiRE rope 

Tempel, William, Schiaparelli Se Am Sup July 13-89 
Temperatures, at various depths, L. Cochituate. Boston, diag. 

E News • July 2Q-90 ; absolute zero R Gas Sep 30-92. See 

also Earth temps; Thermometers 
Tennessee and Ala. Eng* Oct 6 • Nov 2-88 
Tesia, Nikola, por. £"/ K'/rf • Feb 15-00, and his business Sc 

Am Sup ' May 21-92 
Testing machines, aut, recording ap., Gray Am M £ v 13 -DS 

Cassier's ' Oct -93; the Emery, Towne Eng • May 1I-3B, 

75-ton, inset • July 0, dis., insets (full) /nsl M E • May, Oct. at 

Watertown arsenal The Engj^a 20-88 
Eng Kennedy's 50-ton laboratory " Sep 12 T/re Eng* July 

18-90! hydr., 1200 tons capac. Phoenix I. Co., inset E A'en't 

• Jan 10; the Olsen and com. report F fnsi ' Feb; alternative- 
center, Walker eng. lab., Liverpool, Hele-Shaw, insets /ms/ AT 
E ' July -91 

Testing: materials, uniform methods, com, report Ant C E v 30- 
»2; and sampling works, St. laois E &• A/in " Feb 11-88; 
standard methods E A'e-ws .\!ar 7, Aug 22; Kirk system. Hunt, 
Sept IH-Ol ; Malines Gov't, works, Belgium, Roussel /nsl CE 
■ V 01 -H8 ; metals, influence of time in, Bauschinger (full) v 
107-92 ; Charlottenburg station, Germany j^fr- £"nf Aug -90 ; 
labs., Master Mech's com. report /i Gas June 26-91 ; repeated 
stress, expts., Sondericker Tech (2* Apr -93. See also Beams; 
Cast iron; .Materials, inspection: Steel, expts. 
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Texas, geological survey E &• A/in Apr 5-90 

Theatre, Terry, Court and Garrick, structural ironwork in, Lon- 
don Tfrg £«f • Feb l-8» 

Thermic motor of the future Sc Am Sufi ' Apr 25-»l 

Themio-dyn amies, difficulty, Mansel cor. TAe Eiig Nov 1, n 15- 
8», Rower cor. • Aug 5, Sep 28 • Dec 3-93 

Thermograph, Draper's Eng* Feb 14-90 

Thermometers, mercurial, expts. to det. rate of rise or faU. 
Nagle Am Af E * \ 13 -92 ; new scale, Forbes E WId Oct 
12-89 ; correcting Locom Dec -88, Jan ; Browne (full) Sc Am 
Sup ■ Sep I4-K9 ; calibration method at many points, Hotman 
Tech G»Sep-87 

Tliermo- motor, the Margreaves The Eiigl^a 27; and heat engines, 
R. H.Smith. Feb 3-88 

Thomas, Edward C. G. InsI C EyW -90 

Thomas, Sidney G., bk. review E S^ Min Aug 8-91 

TbompsoD, Silvanus P.. por. El WId " Jan D-92 

Thomson, Elihu, por, ffull) El WId • Sep 1-88 

Thomson, James Sc Am Sup July S-92 

Thomson, William, por. El Eng • Jan 13. por. El WId l((-92, 
por. (full) Sc Am Sup • Mar 9-89 

Thorman, Edward H. InK C £ v IW -92 

Thraslliug machine trials. Doncaster T/ie Eng' June 2U, July 3, 
10-91 

Thurston, Robert H,, por. Casiicr's ' Nov -91 

Tide gauge, aut, self-registering, n E A'e^fj • July 2S-88 

Tides, tidal volume, d'Auria F Inst • Apr, law of variation " May ; 
range in rivers and estuaries. Gieseler, Aug -91 ; the bore of 
the Tsien-tang-Kiang, Moore Inst C E • v 09 ; continuous util. 
of tidal power. Decoeur, abs. v 102 -90 Genu Ch-il v 17 -90. 
See also Wave motors 

Timber, enpan. due to water absorption, De V. Wood Am M E'w 
10 -80 ; preservation, ed. Eng Nov 21-99 ; use in eng. struc- 
tures, Apr 1-92 ; mine lim. preserv. E &* Min May 30-91 ; sup- 
ply vs. R. consumption, Femow E Xe-ws Oct 25; preserv., 
Chanute, Dec 13, report (full) R Gas Dec 12-»0 Sc Am Sup 
Feb 14, treatment 7A^ £"«i' Sep 11, creosote for, Jan 31; Gov't, 
tests, J. B. Johnson, Nov 28-91 ; preserv. E Rec Dec 20 
-90 

Inst C E expts.. want of uniform system, Campbell, abs. v 
W ; creosoting in New Zeal., Sharp • v 93 -88 ; in tropics, the 
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^ :♦»« -dl: pine, 

.- lissi: J. Jr£z Sep 19. 

sxati 2C. J. R John- 

'Vbtl fiH Sc Am 

Jim*: 1 • J"iLy ^j- • Sep 

sxarz wsx st kstz^ Binsse 
•r:^ ? " iu it*t Z-' -E'r^f Ji^ 2-90 ; 

*U5C ^ ' "f W^:: ii;pjrTuner"* system £"/ 
iLr * uiT .-^••H :saftc2anx. r%iT :;. jgsaayw^ J^arcaer. fuhr 30 

_r J:^~ i*Li-U2£r atsxnis-ii: -vszfiumii^ Tjesmn^ •Mar -Ol ; 
rcxruszti Ji. -ii- 1 ::vm26 ^vscni ^ J t-sri ♦ Ajk -T-3K> : correct, 
smrnie iXK:!t::uv n ^css-ro^ l^<jm Xxv -^M: icstcard and iA 
niur i^rs*. .\ ,r- 5^ t^* '^iir^* -^ftH. nuiunL. yLcj -SC± : coarrendoo 
-F -~«i:r liar :i-?H^ im. -gr V. ti?¥ niQont. RSihzidsoo Sc 
-T m S^ff^ ♦ ;ai .l-JfiK Scs: a£u 3L^< ^me rjHTsarxja 

miucaci /t J jiinxiuite nu Zxcxtos: A *r Jfcm t IT -SO 
irincn. 7 >C. . jres.. rr- 3sst:\ Hjimnm^x :> -SO Te.-A ij May. 

♦ n _ i. ./ • r r* -^Cf 1 ivt imi :::i»; :iinf. Fjtjcc^ijsr i^A:V TrmreUer 
I«r: :-S3!i; tt-.-ciu:. ;m. St:^ ir- *->-S0i wcriis store. Clay- 
itiie -T ''I tir * U ~T Tiiioi ir-riis iai£ r.tgi's^ exrorts. n Mar 

Z >* J/-« rxi:-t:t Ti:nesw iij^ :7 ->SS: aL-nes. Malinon ♦ Aug 
W . jx N:. Jir« li«icu.T j^-t r*^:: I«-SS; rrcc-jc- Aug 30; San 
"icuri: Tr::ies. Ji^. r^^rei ir:. Jet :>-SO: :n ''j?^ Jan 4-90, in 
'."• - *iz. I - :a Tt.1. Ti-i.. Jcnjacxk. i4: t:- rCaie manuf^ Garri- 
*i:c- xrs. F±r iS-Ol .~-'«^.r r««: -SO: recor. trom dn plate 
i.rri.c- zeTT — »ici:cil Sci^-rre. xrs>. I^s: C E v lOS -SO E &* 
J^f'.K MiT 2>; BcCrrLi --r<5v >r"i:v:h*-z» May 1^: U. S. tin plate 
r:A'^. I>*ic Iz-Sl ; ziantec Vl. Jan i: ore concen. plant at 
HarTi€T Peak- So. Dak. ♦ July ;>\ siiries do. Nov :*»?, Dec 3-92 

E \ezLi Am. mines. Ktnmecs. Nov i4 02 : produc. Sc Am 
Sup Augi*-00; sources 01. Mciriil. Nov2S: hist, of discov. 
and use of. Flower. Dec 5-91 
Tffi plate cleaning machine. Davies' E 5-* Min • June 27-91 



TIRES -TOWERS 369 

Tires, Muntoo proc. manuf. steel, Chic, inset Eng • Oct 17-90 
Tobacco, use of, anal. (effect) Bosworth Sc Am Sup Apr27-80; 

(effects) Rochard. Sep 10-02 Pop Sci 
Tools, east iron, for cutting metals. O. Smith Am Mitt ' v 10-»I 
Torey, Hamilton /iis( CE v 08 -89 
Tornndoos, in U.S.,HaJen. notes E JVrtos Apr 12-»0. See 

also Storms; Wind 
Torpedo boats, the Halpine El Rev • Oct ID ; Sims-Edison fish 

• Nov 111; Feral submarine, Webb El Jf/rfOct lli-81> ; Fatum, 
Italian, inset Eng* Jan 20 Sc Am Sup* Feb 25; 2d class. 
Yarrow ^»f ■ Apr 27-88 ; Donaldson, Feb 22; Spanish trials 
report, Mar 2fi, Apr 12, 19; seaworthiness of. Hovgaard, July 
20; Ital. navy ■ Dec (1; Brit, navy • 20-89 ; Sunderland, b. 
with petrol, fuel, indie, diags. inset, • Jan 10, Mansel cor. 24, 
(full) ScAm Sup ' Feb 22; Yarrow's, Dec 20 Eng* Nov 31- 
»0 ; Brazilian navy, sea-going • Sep 18-91 

E News the ' Cushing,' trials, Jan 2 ; U. S. navy, inset " May 
12-92; English Ji ft' Eng Feb, Mar; Nordenfelt submarine 

• May Tht Eng Mar 10-88; Ital. navy R &• Eug • Feb - 
90; Baker submar. • July -93 ; French, No. 110 Jc ^/» .?«;> 

• May 4; No. 1, structural strength, Drake (full) ■ June 20 • 
July 6, correction, 13-89 ; Nibbio, Ital. " Feb 1-90 The Eng 
Mar 30-88; standard, Sep 20-89; Turkish Gov't." Jan 10; 
Tartar class • Nov 14, ed. 21-90; French • Jan 30-91, July 
15-93 

Torpedoes, the Howell tocomolive The Eng Aug 17 Eng " Jan 
20 ; Berdan system ■ Feb 3 ; Grenfell, ed. Apr 27 ; tor. attack, 
Jaques. Dec 21-88 ; the Victoria " Aug 20 Sc Am Sup ' Oct 
11; Whitehead & Howell aut., EllicotI £>f "Nov 14, -'8 ■ Dec 
19,26-90 T/ie Eng* Ang -7-21 ; Sims-Edison dec. £'h^« May 
1-91 Sc Am Sufi • May 3-90 • Mar 5-92 TAe Eng * Dec 
18-91 ; Canet, discharge tubes (full) Si Am Sup ' Sep 21-89 
Cmie Civil; marine locom. Tie Eng Feb 24-88 ; the Lege " 
Apr 12-89 
Torpedo placing machine, the Fox A' &• Eng * Feb -92 
Torpedo thrower, aerial, Gray don air gun ScAm Sup* Decl.'i-SS 
Towers, Egyptian, light, Minneap. exhib. El Eng * Sep 17-90 ; 
Judson, 1600 ft. Eng * Nov 16-89 ; London, great, proposed, 
ed. May 2-90; iron, Frankfort Elcc. exhib. • Aug 21; U.S. 
Columb., Chic. Morison's 1120 ft, • Nov 20 • Dec 18 E Neva's 
•Dec 5-91 .ff&'i'nf ■JaQ-92.ff t;<w*Dec4-9l 
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S -■ ".-arr " jTing ursHrr. X Y. Crrscal PaL exhib., 1853, 
Vrir ^. linuras^ nir. Islt ic Via^ Dec 7-^d; braced iron, 
rm • Jme il-S0: irmf sznn&» tl crapZt- dct- Steiner • Mar 
11 . jfsnimc. TTTCOsef. Hi^crfrrrr ror. ♦ Apr 25 : Hastings pro- 
Tose-i. r-imrrrr. aciiLr.- rjc Vis 1-91 

-E" .r^ wizsr zim T ^. Jiilniiia^ IZ ♦ Dec 2S : church spire 
rianinr xni lacairmng • "a. I±--8Sl ssscpSe • Dec20 : London 
^T^xi 525^^1* ♦ \LxT :i i^ rriae • J3Z7 5> Shaw's proposed • 
A;:£ i; : rm S>:k rrqwr ccoacraci- • Dec *. prize designs 
.r >* £r^ • Aia: -SO: V 5. C^-zab. exhib. n R Gai Oct 23- 

^<. A n Sms lcin5nr rrrx: ttjcoswL ifesigns • June 7, 1250 
fi. r-i-r-T ♦ "tT't :^90: r-roctsr sceeL U.S. Columb. ex. ♦ 
Arc *. rtscEl brxan rrrcosec. O. S=:hh • May SO: Lond. Ei£Fel, 
Mii-»-Zl i TJti iisai::::^ r* A^ 5-01 BtJAesLS, Industries; 
Lcci. Sisyrrsw. : .^: fL Tkt Em^^ May i 1550 ft^ Ende, 1300 
fi, •Vc..x:.-ci- Fi5rfix • y, ;?. 1»> fu Darey • 23 • June 6, 
:♦:• f^- jC H. >3 -i^ r^pcr: • 2ft. I2«iX^ ft. Stewart (prize) • 27, 
:?i.« ft- Wersc-r. ie rrise de$%n • July 4. IWO ft^ Graham * 
A:3s: l^-9CK 5« ilso Chimxeys: Monuments; Staxd- 

EiFFFL ?i!ii^ :»:■:-.. £"; ;r/j • Apr20: copyright, ed. JFir^Apr 
!:: :\ill • >^iy :^ rocpanNi with Forth br ♦ 3: elec. plant ♦ 
,*u-e il; !;f:5 * 'uly -^-l*: E cr* Mim • Feb 2: inset E Xews 
• : -ne v-HO : E Kts • LVc 15-2^-^8 • Apr 13 • May 18, 25 * 
Jure 1-SO: pressure grauge, Nansouty. abs. Inst C E v 105 
-91 ..Vt.v l>t /." ♦ V lS-91 ; lifts, .\nsaloni. insets Inst J/ E • 
July : K ^ E\-r Mar: top of ^^.7 Am .Mar 9: Sc Am Sup ♦ 
Apr 27 • ]Mzit 15 • July ^ 27: top of The Emg* Jan 4-18, bydr. 
elevators. Koux • Mar 22 • May 10-«9 

Towns, new .l^oomed*. failures in. Fleming E &* J/iu • Feb 13, 
27. Mar 19. 26, .Apr 2. 1^ 30, .May 21. 2^-02 

Townshend, Richard /us/ C E \ 9^ SS 

Track, railroad, expense of maintenance on wooden and metal 
ties. Post, dis., insets : English, Tratman, insets Am C E *\ 
18. 18 -88, do. and Cunningham dis, v 20 -89, imp.. Am. de- 
velopment, Tratman, insets (ver>' full) • v 22-90, do. Watkins. 
insets • v 22 Eng ♦ June 10 • July 1, 22 • Aug 12 • Sep 23 ♦ 
Oct 14. 21-92 The Eug* Oct 17; construct, and maintenance, 
Hall, dis. Am C E • v 2S -90 
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Track 

E News N. Y. Cen. standard stone ballasted road-bed " May 
10; English, Tratman, July 1, Cunningham (boc, pro.) Mar 16; 
the Servis tie-plates, 16, the Stuart • Apr ai ; imp., Tratman • 
27, July 20; tracl( laying, cost. May 25: Dudley's inspection 
diags. • June 15 ; Goldie & Fennerty's grooved spikes, holding 
power • Nov 23-89 

K Nevfi the Davies steel lock spike • Apr 19; positive nut- 
lock, JeffersoQville, O. • Sep 6: maintenance. Reed • Aug lill. 
Hall, Dec 13; Bush interlocking bolts • 20-UO ; B. & O. stand- 
ards and rules "Oct 31 ; rail section. So. Austral. Cov't. K. • iil; 
spikes, tests of various forms. Cox, Dec 5-01 

E News Young reversible nut-lock • Apr 10 ; Haarman (Ger- 
man), bk. review, July 28 ; protect, against torrents and earth- 
slides in Sicily, Italy • Sep 15 ; Prussian St. R's • Nov 17-02 ; 
German & Austria- Hungary R's per. way, W. Worthington, abs. 
Inst C£ V !I5 -89; double gauge, 3-rail turnouts for, Geddis 
(full) ^fr'i'w^* Apr -July -93 

R Gax car wheels, axles and, N. E. R. Club dis. Feb 17 ; per. 
way, circular returns. Apr 13; mainten. (cost). Goodwin, May 4, 
Curtis* Nov ia-88; stone ballast in India, May 3; Am., Eng- 
lish and Indian practice, notes, Oct 11 ; track work. Nov 8-80 ; 
Jones safety nut lock, n • Oct 3-90 ; long^itud. bearings for, 
T.C. Clarke, May 29^91; N.Y., New Haven standard 'Jan 1; 
tie plates, Sandberg • Mar 25 : nut locks • Nov 11-92. See 
also Crossties; R's, curves — spikes — switches — U.S. con- 
struct; Rails, joints — sections 

Track jack, the Fisher duplex, d E Xewi • Aug 30 R Gaz • Sep 
5-90 

Traction, det., h. p. of tabulated constants, Crane Ei Eug Nov 
19-90 

Traction engines, England, descr. and construct.. Fletcher E 
Xews • Oct 27, ed, Nov 10. and steam road rollers, 10, • Dec 1 
-02; spring wheel TAe Eng Dec 7-88. See also RoAi) 
engines; Steam carriage 

Trade, England and Am. relations. McCormick, ed. Eng Apr 8- 
02; Am. and foreign exports and imports E Xews Apr 14-88 

Trade-marks, law of, Sebastian, bk. review EngDec 19-00 

Trade schools, N. V., work in. Mead E Afag • Apr -92 ; J. Wil- 
son F />,s( Feh-OcX-, N.Y.Sc^wi-K^* Dec 20-90 

Trade unionism, new and old. Howell, bk. rev. Eng May 1-01 



TRADE- WINDS - TROWBRIDGE 

Trade-winds, cause of. Velschow, dis., insets Am C E ' 

»o 

Tramways, Guinness' brewery, Ceorghegan Etig • Oct 12. t 
/nst Af E • ]a\y -SS; the Hunt industrial E A'ews* Jut 
-92 ; tramway wagon with steel rails. Wells, descr. Lekigk ' 
Etie J Apr; steam, tor country districts The Eng Oct art, Nov 
111-88. See also R's. dec ; Sthket R's. 
Trans-Caspian territory. See R's, Trans-Caspian 
Travertine deposits. Mammoth Hot Springs, Yellowstone Park, 

Weed E 6^ Afin • June 13-ftl 
Trellis machine, steel £"«^" July 2G-90 
Trencli brace, Dunn extensible E News * July 7-02 
Trestles, and pile structures. Western Am. R's, inset Eng • May 
20-93 ; C. B. & N. standard plans E A'ews " Apr 7, May 5, 
June 0; round timber. Burnt Br. creek. Vancouver, Klickitat & 
Yakima R., Habersham cor. ■ »; Norfolk & W. stand, plans • 
23; special features in wooden, cor. July 21 ; design of, ed. 21 
-88 

E Netvs timber, for R's., Palmer. July 13: Cleve. & Canton - 
frame • Nov 2; Wheeling & L. Erie limber • Dec 7-89 ; 24» 
curve on R., Paddock • May 10-90 ; Can. Pac. designs • May 
3-91 ; pile bridges, cost of repairs, Talbot E Rec Sep 20-90; 
and scaffolding, Ziegler'.i sys., com, report F Inst • Aug -88 ; 
R. trestle work, Jameson (full) R 5- Eng • Dec -89 • Jan -90 
R GaB safety of pile bridges, Apr 20-89 : wooden bridges, 
Foster, Or. & Wash. Ter. R. • Apr 2,1. Ft. Worth & Den. City 
stand. ■ May 30, St. P. & Man. ■ June 13, 27 July 18 Aug 1. 23 
Sep 5, 10 ■ Oct 31 " Nov 21, 28 • Dec .'>, 12-90 • Jan 2. SO • 
Feb 13; Esquimali 5: Nanaimo high • Feb 8; Minneap. & St. 
L. pile and, Hixon cor. • Apr 17; Intercol. R, of Can., deep 
water • Oct 2; Halifax har, do., pile • Dec 2.1-91. See also 
Brtdgi^s, floor-beams and pine stringers. Bales — pile; I'ilikg; 
Piles 
Trickett, John Itut C E\'&f> -89 
Trigonometer, Leschorn, diag. E Xtivs * Nov 24-88 
Trigonometry, graphical, Foster E A'tws • Aug -31-89 
Triple thermic motor, Haswell Tki Eng June 1-88. See also 

Thermic motor 
Trobe-Bateman, Frederick F. InsI C £" v 96 -89 
Trowbrirfge, William P. Am M E v \3 -92, por. E &• A/in • 
Aug 27, por. Se Am Sup " Nov 18-92 
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TrostSy and the law, C. Brown El Eng June 25 ; Am. and Kng- 
lish, ed. Eng Aug 20-90 

Tubes and tubing, rolling from solid bars F Inst Dec Locom Dec 
Sc Am Sup Dec-90^w M E \ 8-87; flexible metallic, 
Almond • v 12 -91 Eng* Jan 10-91 E ^ Min * Dec (i E 
News * Nov 15-90 R Gaz • Nov 15-89 • Nov 28 90 .SV Am 
Sup • Jan 10-91 The Eng* Oct 18-89 • Dec 30-92 ; spir- 
ally welded steel, Bayles Am Min ♦ v 1« -88, v 10 -91 K ^ 
Min * Apr 7, 14-88 E News * Mar :J0-89 F Inst * P>b -88, 
abs. y? &* Eng * Mar -89 Set Am June 10-88 Sc Am Sup 
Nov 8-90 Eng 

£'«^ flexible metallic, CammelPs * Oct 11-89; seamless 
tubes rolling, F. Siemens * Sep 21 Sc Am Sup * Nov 10- 
88; the Hartz tube welding machine E &* Min * June 21 ; 
Mannesmann seamless pipe molding proc, Wedding, June 14, 
Dec 27, weldless, manuf. E A'ews * Aug 2 F Inst Dec, rolling 
proc, Siemens Locom Dec -90 • Jan -91 Sc Am Sup * Mar 
24 * May 12-88, Gordon The Eng]\iv\^ 27-90 

E News manuf. of copper by electricity, Elmore's Aug 0-5M) ; 
spinning, shaping and welding metals, Bevington's proc, com. 
report F Inst * Nov -91; spiral weld machin. development. 
Green, inset * Mar -92 ; manuf., Robertson cor. The Eng 
Sep 28-88 ; tube making machin., Baraclough * Oct 2o-91. 
See also Pipes 

Tug boats, Kathleen screw, inset Eng * Jan 31 Sc Am Sup * Mar 
8-90 ; Noordzee & Oostzee screw The Fug * Sep 2, 0-5>2 

Tunnels and tunneling. Rap. Tran. Commiss. report to Mass. 
Legislature, Apr 5-92 ; ventil of, Kayrs, E Rec Feb 28-5H, 
dis., insets Am C E * v 23-90 ; R., covering ironwork protect. 
from corrosion, Dagron, dis., inset ; method of alignment, Dun- 
ham, dis. * V 27, 27 -92 ; R., deep, ed. Eng Apr. 10; Transan- 
dine R. tunneling plant, inset * Apr 24 * May 22 A' <Sr' Eng * 
June -91 ; in loose ground, Deacon Eng Axig 12-92 

E Mag mod., Moir * Sep -91 ; building difficulties. Low * 
May -92 ; cost of tunneling at Hogsback mine, Tlacer Cty, 
Cal., Ralston E 6r* Min Aug 24-89; subniar. and Hudson 
river tun. * May 10; timber, Comstock Co. report, Oct 18-90 ; 
Reno rap. tran. system, under sts. * Feb 21-91 E uVeii's * Feb 
27 * Apr 21-92, (full) R Unz * June 12 91 

E News rock, bottom vs. top heading in, Kahnbach * Mar 
•;4 ; Can. Pac. R., sections, T. Thomson * Nov 24-88 ; suba- 
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Tmuiels 

queous rap. tran^ diag. * July 19: instnim. for taking cross 
sections in tun. excavsw. Watkins * 26 : temp. obs. in, Simplon 
projected • Nov 1 : method. Great No. R., Lond. ♦ Dec 20-90 ; 
subaqueous, proposed new t3rpc Ford cor. • Apr 11-91 ; tunnel- 
ing in solt ground^ Jan Id. hydr. shields for, proposed, Lee cor. 
• Mar 19: removal Caled. R^ Scot • .Apr 21-92 

E Rec .MiL flushing (sewer) • I>ec S-88 ; arch, shield for 
removing. Caled. R. * May 7: tunneling in loose ground, 
Vymwy aq.. Deacon, abs. .Aug 27 The Eng 19-92 ; ventil., 
three Alpine, PiirzL abs. Imst C E \ 106 -91 ; relining, in use, 
the Saulzaie. Libeaux. n R b* Eng * July -89 ; tunneling 
under heavy pressures. Schenck R Gas • Apr 10* May 8 ; ven- 
til. of, ed. Oct 30-91. See also Blasting; Explosives; 
Mines and mining; R*s, underground: Sewerage and sewers, 
Brooklyia main relief; W.\TER-works, N. Y., Croton aq. excav., 
etc. 

Allegheny Portage R. E Xrws • June 29-89 

Halt. Belt Line, York road, inset E Xews • Jan 9 R Gas • Aug 
5 5"/ ^y*. Aug -92 

Balt. & Potomac ventil. plant E Xews • Oct 20-92 

Betchworth, Dorking, Lond. & Br. R., repairing E News * Apr 
20, Lopes Inst C £" • v 95 -89 

Big Bull, Norfolk & W. R. E Xezvs ♦ June 9-92 

Black wall highway, under Thames river, Lond. E .Wwj'June 
16-92 

Bra YE, France E Rec Jan 10 ^ 6-» Eng Jan -91, Laonnois, 
abs. Inst C £* v 99 -90 

Channel. See Tunnels, English Channel 

Chicago, sewage, proposed, Nott, cost E Xews Feb 9-89 ; river, 
cable R., inset • Feb 22, 22 Sc Am Sup • Mar 22-90 ; West 
Chic. St., inset Eng * Feb 26-92 ; Wash. st. * Aug 21 Sc Am 
Sup * Sep 19-91, alterations in, Tresise E News Dec 13; 
water-works, inset * July 5-90 

Clyde river, Glasgow, proposed Eng ♦ Jan 17 E &* Min • Feb 
15 E Rec • Mar 29 y? ,^ Eng * Mar Sc Am Sup ♦ Mar 15-90 

Coosa mt., Geo. Cen. R., Dabney cor. R Gas * Aug 3-88 

Croto.n aqueduct, N. Y., surveying on Div. 0, Watkins, dis., in- 
sets Am C E * \ 2Z -90 ; excav. through soft ground, Carson 
E (Sr* Min ♦ Apr 25-91, The Eng ♦ Oct 24, 31 ♦ Nov 7-21 
-90 
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Tunoela, Duluth. Minn., report E Rec Feb 21-91 
English Channel tubiJar, proposed, Reed Eiig Aug 28-01 ; ed. 

E Niws Oct 25-90 
Glasgow, R. covered way, Glas. City and Dist, W. Wilson E 

Xews " Aug 25-88 ; Glaa. harbor R &- Eng • Oct -9t. See 

also Tuns.. Clyde 
Haklem river E News • Feb 18-88 
Hudson river Eng Oct 17-90 ; E Niws Oct 5-89 ; shield for 

• Mar 15 • July lit; segment erector • Nov 15; cast iron lining 
•Aprl2-90,ed- June 115-93; y¥ &■ £"Mf • July ; BurrV? t^as 
•Marli-90; IndustrUs 

Irish Channel project, Lethbridge Eng Feb 20-91 ; E Nf-a-i 

Nov 22-90 
Khojak, IndiafS-.lftn-JulyS, 19 fjV^sfj June 28.^6^ Eng 

■ Sep -»0 
Locust mt.. Pa., immense mine E A'evis Aug 2-90 
London, City & So. Lond., ed. Eng • Nov 7, 1 ; King's Cross • 

Dec &-00; Islington deep. City & So. Lond. R. bill, Mar 20- 

91. See also R's, underground. Lond; Tuns.. Thames 
Mehsev. difficulties E Xcws Sep 1-92 
Mexico. Valley of E News ' Aug 10-89 ; Zumpango works • 

Nov 1-90 
Mill of Ash. Caled. R. Eng* Mar 18-»2 
MiLSEBURU, constnict., Oberschutte, abs. /nsf C £■ v 110 -92 
Mont Cenis and St Gothard, data, table E A'evs Apr 13 

-89 
Nepean, New So. Wales, alignment of, Keele E News ■ Jan 19 

-89, abs. Inil CE 'v«2 -88 
New York, .Met. R., Ea.st river, inset E News • Mar 14-01. 

See also Tuss., Hudson river 
New York & Long la. R Gai • May Sc Am Sup • June 21 

-90 
Niagara Falls Power Co., Werner (full) Cassier's • ]\xat E News 

• Jan 9 ■ Dec 29 Pwr • Sep -93. See also Niag. Falls ulil, 
Phila., of Bait. & O. R., construct, and cost, Thayer, inset .4m 

CE*\^A -93 
St. Clair, Pa., inset Eng • Nov \i E Sr- Min • Dec «, and ed. 
(full) R Gas • Sep 20. 28 Sc Am Sup • Aug 23-90 ; (Schuyl. 
Val. R.), Grand Trunk R„ proposed E News * Jan 2«-89 ; L. 
Huron " Oct 4 ; shield, insel • Nov 8, 8. 22, inset • Dec II, hydr 
mach, • 20 • 27, tools used for clay excav., eds. • 27 -90 





37« TUNNELS - TYPE-SETTING MACHINES 

Tunnels, 5t. Gothard, Switz., and Moot Cenis, dat^i, table E Nevts j 
Apr 13-80 ; air of, BechUe, abs. Inst C £" v 100 -90 Sehw/ti* \ 
Bauis V 15 -OO 

St, Louis water-works E /fee • May 7, 21-92 

Seine R &' Eng * May -91 

Severn, Walker, bk. n Eng^ Nov 30-88: Richardson £ Rec \ 

June4, 11. July a-93 
SiMPLON, Switz , projected, temps, of E News • Nov 1-90 
Stampede or Cascade. No. Pac. K., McHenry E A'rwf " Jui 

30-88; Hobart • Oct 3, 10, (full) Sc Am Sup ' Nov 7-91 
SURAM, Trans-Caucasus R., Urquhart, inset ^nj* Apr 5 fjVwi'j 

May 11-89 
Thaues. Blackwall, England E Rec • May 28, {full detaib), inset 

The Eng* Mar 18-93 
VosBUfiG, the Eng ' Apr fl-88 j 

VvRNwy aqued., Liverpool Eng * June 1". 34 E Rec • July 10- I 

30-92 ; arbitration, Sep 19-91 
Washington aqueduct E News May 4, 11-89 
. West Point. Searles, J Assoc E Sues Feb R Gas Apr 12, abs. 
/ns( CE vdG -89 
WicKES, Moot. Cen. R. R Gas • June 22-88 
ZiG-Zag, N. Y., Ont. & W. R. £" News • Jan 10-91 
ZUMPANGO works, Mex. E News * Nov 1-90 
Turbines (water power). Krainische works, Assling-Sava, Carin- ] 
Ihia, inset The Eng* Dec 4, insets £"«j" Aug 28 "Sep 11-01 ; 
5,000 h. p. Niag. Falls Power Co.. ed., inset " Dec S3-92 } tor- | 
bine power, Freeman cor. E Netvs Oct 5-89 
Turnbull, George Inst C £ v 07 -89 
Turner, Barrow Jnst C" £ v 04 -88 
Turpentine, and its products, Davies Sc Am Sup Aug 17-89 
Twist drill grinder, Griffith's The i^H^ July 20-88 
Tynrtall, George R. Jnst C £" v fifl -89 
Type, relative frequency of letters and combinations E News July I 

27-89 ; casting machines, Ross Pep Set Dec -91 
Type-setting machines, composing and justifying, Lagerman Eng 
• Mar 7-90 ; Crane E Mag • Jan -93 ; do they huH a trade, 
De Vinne Sci Am Apr 20-89. See also Printing machines i 
Linotype composing, Mei^en thaler's fi'w^* June 28 E News • 
Mar 2.^-89 " Apr 21-93, com. report, insets F Inst • Jan ' 
-»0; N, Y. Tuhw^SciAm MarS; TAeEng]\i\y 12-89 
Roger's Typograph E &■ I'ifin ' Dec "-90 
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Type-setting machines, Thorne, the E Niws ' Apr 0-92 ; com. 

report /"/»j^ " May -90 
Typewriters, Paris exhib. Eng Oct 4, 18-80 ; the Maskelyne " 

Dec 12-90j machs. Mar 13; the Yost ■ May B; the Gardner 

• 29-ai; the Hammond, coin, report, inset y^/«j-^* Nov -90; 
ribbons (inks), Furat Sd Am Nov 24; the Remington, manuf. 
Dec 15-88; the bar lock, Paris exhib. The Eng* May 3 
-89 

Typlioid fever, the poison of, Edson (full) Sc Am Sup Mar 2- 
89 ; specific oi^anism of, Fuller 7>r/i Q July -91 

nine, Andrew li. E/J?ev Apr 16, por. • 2S-93 

United Kingdom. See Great Britain 

United Slates of Am., pat. ofSce, Maynard, pors. (full) El Rev 

• Apr 10-30-93; indus, prog,, ed. Eug July 5; navy, Dec 0- 
89; and Can. transport, facils., ed. May 30; coast defences, 
ed. June 13; McKinley tarifi act, eds. Oct 10, 31-90; war 
material in, Jaques, May 22; a transatlantic congress, 20 ; new 
tarifif regs. Dec 25-91 

E Mag devel. of South, Atkinson, July; reform in pub. 
works, Haupl, July -91 ; our costly geolog. survey, Wolcott, 
Nov; indus, devel. in South, Kdmonds, Oct - Dec -93 ; ex- 
ports and imports, '8ii-7 E &• Min Feb IS, lessons from, Aug 
11 ; mint, need of a better, July 14, report. Dec 8-88, work and 
needs, June 1, Leech report, Nov 0, 0; Interstate commerce act 
(full) Apr 20, 27-89 

E &* Min (McKinley) tariff bill, abs. Apr 5, law, Nov 1 ; im- 
ports and exports, Aug 10; mint report, Jan 18, precious metals, 
Uech, bk. rev. June 21, Nov l-»0, coinage, Jan 10, Feb 28, 
Nov 14 ; exp. and imports, Jan 3 ; sil. coinage question, Carne- 
gie, July II, dis. 18, Oct 31 No Am Km June -91 ; Southern 
indus. pre^., Phillips E £r* Mm July 0, JO ; mint report, Leech, 
Nov 5-93 

E News statistical abs., bk. n. debt per capita, Nov 24-88 ; ' 

naval prog. '80, Jan 12; mineral devel. Mar 23; a century of 
pn^., pop., R's, water-works, colored inset diags, ed. • Apr 27; 
and Can., pop. growth, 1700 to 1880, 27; taxes, June 1-80; 
census of 1800, ed. Nov S-OO 

E News center of pop., 1790 - 1890, map • Mar 7; pat. sys- 
tem, past and present, ed. Apr 18; receipts and expenditures 
_ oj 100 cities, July 4; Pacific slope, growth and resources, ed. 

I 4 



ITmEic^ States 

Ang ±i: tad supply ot. a Dec Li-dl ; mineral stats. 'Ql, ed. 
Jan 'i : >[cKinley tariiaL English ¥iews o£. Fairer Farmm Nov 



F fftst diovQ^, sonrev. broader lield for Frazcr, Sep -88; 
Life-saving service. Pipa-, Jan ^i.- Am Smp Feb 6 ; growth of 
the FedenI Power, Nelson Harper' i M July ; families and 
dwellings* census* Wright Pop S:i Aug -02 ; naval prog. R &* 
Em^ * Jan - Mar ♦ Jxme ♦ Jaiy. Sep - Nov : mineral products, 
Day. Sep -88 

R GiLi foreign commerce and nav.. immigration and tonnage 
stats, to June 30-89i» Bureau of Statistics report. Mar 28-90 ; 
exports of R. material Mar :*0-91 ; foreign commerce of 1891, 
Jan 1-92 ; census maps Boos Scunce, Sc Am Smp * Sep 15- 
88: navy. prog, ilist) Feb t>; pop- growth in 200 years, M. C. 
Meigs. Sep 14-89 

The En^ Navy. Oct 30-91 • Jan 15, 22 • Mar 11, 18, engi- 
neers in. Jtily 22-92. See also Cities: Coal; Copper; 
CocxTiNG ap.. census; Exhibs; Forests; Iron; LiFE-saving 
service: Minerals; Navies. U. S.; Pat. system and under 
names of cities and states and subjects 

Units and nomenclature Tke Emg Sep 25-91. Sec also Elec — 
Mechan. units 

Utah, Sc sxilphur deposits* Faber du Faur Am Min v 16 



Vacuom, motors. Paris exhib. Eng * June 14-89 ; pan, Manlove 
♦ Dec 21 ^'c Am Sup * Feb 4-88; pump, the Beacon, for ex- 
hausting incand. elec. lamps E/ Eng* Mar 4-91, Berrenberg's 
do. Ei ll'U • Apr 26-90. See also Pumps, vac. 

Valve gears. Edward's (launch engine) Eng * Dec 30-92 ; Rand's 
mechan. air E &* Min * Apr 12-90. See Engines— LocoMS 
— Pumping engines, valve gears 

Valves, details, Nat. W-works Co., Sickels, inset Am C E ♦ v 24 
-91, and air chamber E Rec * Sep 19-91 ; Freeman's bal- 
anced (engine) El Wld ♦ Sep G-90 ; and hydrant manuf.. 
Chapman W M'f "g works E A>t£'j* Sep 15-88 ; Rand mechan. 
air * May 11-89 E ^ Min * Apr 12-90 ; 24-in. water, loss of 
head due to, Kuichling E Rec Mar 5-92 ; Lunkenheimer Brass 
Co. novel straightway R Gaz ♦ June G-90. See also Engines, 
valves 
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Vancouver City £fi^}u]y 12-89 

Van Uepoele, Charles J., pors. £"/ E»£ ' June 2ri-00 £/ Rev • 

Mar aR-93 
Van Zandt, Ferdinand S., por. E Sr' Miti • Aug 15-01 
Vapor engines, and vapors, saturated and superheated, formulas 

for, properties. De V. Wood Am Af E * v 10 -89, effir. of, do. 

• V 13 -91 ; volatile, Yarrow Etig Apr 6-88. See also Hot 

air engines; Stkam 
Varley, Samuel A., por. (full) El Rev Land Sep 0-93 
Vawser, Robert Inst C f v 9B -»0 
Vehicles, draught of, cor. The Eng Dec 25-91, Brigg; • Feb 2i1, 

Mar 4-93 
Velocity, of falling bodies, in water, Richards Am Min • v 18 

-90, insets Tech Q • May -99 ; measurement of sound The 

EHg*]nw n, Aug 20-93 
Velocity registering ap,. Odograph. Marey Sc Am Sufi • May 10 

-90 
Venezuela, vs. Great Brit,. Bullman E ^ Min Mar 24; coal, 

asphalt and petrol, deposits Sc Am Sup Aug 11-88 
Ventilation. See HkatiN'G and ventilation 
Vihrations, universality of, Haskins Sc Am Sup Dec 29-88 
Vickers, George N. Inst C E v 90 -89 
Victoria, New So. Wales, gold fields Eng* Jan H, 17. 31, Feb 14, 

31, Mar 7-90; colony Sc Am Sup ' Oct a8-89. See also 

Minerals; R's, Victoria 
Vlgnoles, Hutton Inst C £ v 100 -90 

Village communities, second summers, Going E Mag • Apr -91 
Vivian, Johnson, por. E ^ Min • May 2-91 
Voice ap,, Piltan's {for studying) Sc Am Sup * Feb 1 1-88 
Volcanic eruption, Sho-Bandai-San Sc Am Sup Jan 12-89 
Volta, Alessandro, Bell, por. Elll'id' Sep 5-91 
Vote counting, elec, Goaziou, abs. fnsl C E v 02 -88 
Vulcanizing press, explosion of Lotom May -89 

Watlsnortb, Marshman E., por. E S^ Min " Nov 28-01 

Wakeford, John/H.[/C£"v!i.')-89 

Walker, Benjamin Inst C£" v 105 Inst M E Apr -91 

Walker, John, Groves, por. Cassier'i ■ Oct -02 

Walker, Thomas A. Eng Nov 29-89 Just C E w 100 -*» 

Walker, T. U,, Mason E Inst Nov -88 

WaUace, David /mU CE v 100 -90 
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380 WAR -WATER 

War, mod., the civilian electrician in, Fiske El Eng Oct 29 El 
Rev Lond Nov 14 El IVld Nov 1 E News * Sep 20, 27 Sc Am 
Sup Sep 20, 27 El Rev Nov 1-90 ; electric, in, Parkhurst, 
Dec 17-31; war 100 years hence, Gautier E Mag May -92; 
art of, Mercur, bk. rev. E 6r* Min Dec 28-89 ; the Kriegsspiel 
in Am., Livermore Soc Arts Mass -90 ; French disappearing 
turrets The Engjuly 20-88 ; H. M. S. Blenheim * July 11; war 
material, Paris exhib., report * 25-90. See also Explosives; 
Gunnery and armor; Military eng; Navies (war ships) 

Ward, David Inst C E v 93 -88 

Warden, William M. Inst C £" v 103 -91 

Wardlaw, James R. Am CE v 26 -92 

Waringr, Charies H. Inst C £" v 91, 92 -88 

Waringr, Herbert F. Inst C £" v 95 -89 

Waringr, Thomas Inst C £" v 104 -91 

Warships. See Navies 

Washing machine, Twelvetrees' rotary The Eng Feb 3-88 

Washington, D. C, st. imps. E News Oct 27-88. See also 
MuNic. eng; Pavements; Sewerage; WATER-works, etc. 

Waste forces of nature util , Preece Sc Am Sup June 18-92 

Watch, compens. balance non-mag., Paillard's, Houston F Inst * 
Mar; cleaning and repairing Sc Am Sup Sep 22-88 

Watchman's clock, Eco-magnetic, White Soc Arts Mass -89 

Water, friction waste and loss in mains, Brush, E Rec July 14, 
dis., insets (full) A//i C E * v Id -88 ; flow, effect of inc. of 
supply to a stream, Francis, dis; supplies purity and fresh 
water algae, Rafter, dis., insets (very full) * v 21, 21 -89, abs. 
Inst C E V 101 -90 ; density at different temps., Nagle, diags. 
Gassier s * Sep Am M E v 13 -92 ; storage in Ariz., results, 
Blake; impurities of, A. Hunt Am Min v 17, 17-89; flow 
through pipes Cassier^s Nov -91, Airy Eng * Jan 4, 11-89, 
Feb 13 E Rec Feb 28-91 ; flowing, util. of energy of, Purdon 
El Rev Lond Aug 12-92 

Eng charges by measure and assessment, ed. June 29, ed. 
E News July 28, 28-88; ground, influence upon health, 
Latham Eng Aug 28-91 ; pollution and epidemics. Rafter E 
Mag May ; impure and pub. health, Davis, Dec -91 ; Passaic 
river, chem. and san. inves., Wurtz E &* Min Mar 22 * Apr 12- 
26-90 ; tandem hoisting tanks, self-loading and dumping, for 
flooded slopes, Bowden * Nov 1 Am Min, E A'ews * Oct 17 
E Rec * 10-91 




WATER 381 

Water 

E Ntws evap., depth of, in U. S., map ■ Dec 29-88, Russell, 

kjan 5; Lond., organic matter in, com. report, Apr fi; self- 
lecording rain gauges, value of, Weston, May 4, 4 ; wt. of, Dec 
£S; settlement, Seddon " L*8-8J> " Jan 4, clearing by ■ Feb 1- 
OO; consumpt., U. ^., and use of meters, Jan 10; How of in 
pipes, E. Atkinson, Apr 'i\ potable, micros, exam, of, Rafter, 
June 18 ; nat. aeration, Drown, Aug 25 ; flow over dam, form- 

»ula, Friiell • Sep 20-03 
E Rec Miss, river. Smart report, Feb 11 ; flow through pipes 
cal.. Murphy, Aug 11-88; flow in open channels and pipes, 
Manning, Mar 20 The Eng \^ti 24; rates schedules basis, 
Tubbs E Rec May 31 ; cost In various cities, U. S. Oct I8-90 

F Inst Venturi lubes, new forms ■ Apr; potable, rapid color 
imetric method of del. nitrates in. Hooker, June ; compressed, 
dilatation of, Amagat, Sep, Dec ; spheroidal state of, Gossart, 
Dec -89; water ram In pipes, Church ■ Apr • May-IM); 
anal., local standards in, Haines, May; artes. well, anal., do. 
June ; anal., ammonia proc. of, do. June ; drinking and disease, 
notes, Mason • Nov -J)l 

IttsI C E flow, expts. with submerged ajutages, Clark, abs. v 
91 ; Spree river, changes in passage through Berlin, Frank, abs. 
V 92 \ deep waters, penetration of light in, expts., aba. v 94 
-88 ; qualities of potable, abs. v 05 -80 ; running, util.. Inter- 
nal. Congress, Paris. '80, Boemches. abs, v 101 -90; flow in 
earthen channels. Sadler, inset " v 103 -91 

Sc Am Sup Hungary bitter waters, Aug 4-88; a glass of 
water (bacteria in). Kean " Apr 20 Tech Q " Feb ; water colors, 
action of light on, W. Russell Industries. Sc Am Sufi July 27 
-89 ; molecule, Ganswindt, Oct 3-91 ; wt. of, Jan 26 ; surface 
waters (legal definition), Feb 22. Mar 1. 8-90 ^m Law Rev; 
chera. exam, of drinking. Drown Soc Arts Mtxss -88 ; chlorine 
in normal, Mass. State Ud. of Health map, do. -91 

Ttch Q potable, det. of nitrates in, Grandval & Lajoux's 
proc.. Fox, Sep -87; surface waters, odor and color. Drown, 
Feb; anal., loss of ignition in, do. 'Dec; biolog. exam, of, Sedg- 
wick, Oct -88 Soc A ris Afass -itO ; det. ol organic nitrogen 
in, Kjeldahl method. Drown TecA Q Feb; number of bacteria 
in, Jordan, May -89, and algae, do., Sedgwick, F^eb ; carb. acid 
det, in, Hazen ■ May -90 ; solids det, in, do. Apr ; drinking, 
alum in teat for, E. Richards, July -91 ; difficulty with which 
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Water 

it parts with its dissolved oxygen, Gill. Oct -03 ; supply in So. 
Africa The Eng ].in 20-S8 ; induced currents, ed. • Feb 15- 
89 ; flow through hose and nozzles, see Fire streams. W-wks. 

Aqueducts, the Nadrai, India Ens Oct 23 -Ol ; of Zempoala, j 
Mex. E News • July 7 ; Croton, bad work on, ed. • Oct 13, 13, ] 
McBean, cor. 20-88 ; Kali Nadi. Ganges canal failure report I 
E Ric Apr 13-89. See also WATEn-works 

Companies, a London, remarkable hist. E A'eais Aug 1"; Lon* ' 
don Co's.,0 Nov a-8»; franchises of, Jan 7 93; and 
sumers, legal relations, Denman E Rtc Dec 31-87. See also 
under WATEK-works 

Distilling ap., Pamphlett & Ferguson's The Eng* Nov 8 

EjECTOK. Miller E News ' Aug 4-88 

Ffi-TERS, efficacy of tor drinking water. bacterio1(%. study. Cur- 
rier, insets Am C E ' v 24 -Ol ; Hyatt system Eng ■ Nov 0. | 
Long Branch. N. J. E News ' Oct 13, com. report F InsI July I 
-88; mechan. nitration, Austen E Mag Apr -91 ; expts., 
Berlin, Frankel & Piefke E News June ai, mechan.. ed. 21-90 \ 
E News Nat. plant. Terre Haute, Ind, • Feb 7; filler gallery f 
washing. Eureka. Cal, • Apr 11; the Warren • Oct 31 The Eng I 
" June 19-91 ; filter bed, Kalon, N. Mex., proposed E .Vrtc* 
Apr * m. Holland • July 28; Lond. & N. W. R.. Crewe • Sep 
15-93 ; filtration practice, Tomlinson E Rec June 2-88 

Inst C E filtration, prins, involved in produc. of pure » 
Piefke, Berlin water-works, bk, n, abs. v 92 -88 ; softening and 
filtering ap. for locoms. at Penarth Dock station, Cardiff. Taff 
Vale R., PuUen, inset • v n7 -89 ; sand filter beds, Piefke, abs. 
V 102-90, flow water in Ah Ponls Mar -90; filtration o£ \ 
natural waters, Drown Se Am Sup Nov \-Wi J Assoc E Socs ; 
Crenothrix, Sedgwick Sec Arts Mass -91 ; data of, do. (full) i 
Tech Q Nov -90 ; the Torrent filter The Eng \\ine 8 ; revolv- 
ing, at Dordrecht. 29-88. See also Water purification 

Gas. See Gas, water-gas 

Gate, the Parker aut. E News • July 13-89; aut. waste-gate, 
Foote" June31-90 

Indicators, water-manometer and anemometer, Silliman 
Mill • V 17 -89 ; water-level indie, and recorder, Barr & Mac- J 
whirlen's elec. Sc Am Sup ' Jan 26-89 The Eng Dec 14-88 J ] 
recorder of quan. and vel, pumped into Alexandra dock, Hull, 1 
Hurtaig»Oct3-90 



WATER METERS -PIPES nHS$ 

Water Meters, the Venturi, Merriman, di«., Her»ch«rl, \nnH Am 
C £• * V 18 -88 E News * July 7-92 £ Rec • Stfv JO MM • J tim 
25-029 ^bs. /ns/ CE V9S-SS; waste and loMin main*, hriii»h^ 
insets Am C E * v 19 -88 ; proportional, zAzpitA U$ tttfA^tutf 
discharge of nozzles, J. Thomson, dis,, inset ♦ v :^ ; i}n' tur/Aa 
as an accurate, Freeman, dis., insets * v 2M 111 ; H/ Utm^t^y^i^f^ 
positive T/te Eng June 15 -fi"/!:^ * 1'' ; Tyl//r ♦ S*r|; 5f I ; I^/^mm# 
* Dec 7-88 ; Ahrbecker's • Jan ?M ; Sp^/rt/>fi** f^^S^ii'iSi^ • 
Dec 18-91 

£" iVifWJ tests, Boston, Feb 25; Fr//y., K, T %y^i>tft, ^t-nhfu, 
Aug 11-88; the Frost and consum(/ti//r/ i/i ytf^i^^t ^^f * 0\M4, 
Feb 9-89; who should own tbt rri*:t>rf% |«<f»*r */l . fi^u* ii f; 
and Can., table, ed. Aug U, I'/ iK>; <y/fii& ir^|/t , ^' 'v ;«o>f »<*<. 
of meters, Jan 16-92; use of, TuU/* A /«'/< Mi/ r/, 91 } mJah 
Madison, Wis., May 21: sale ^rf. I'mztUd, June 4 /J'l; 'tUo9ti%tfh 
proportional •July 30-92 

///J/ C iE" sale b>% in fcerlin. Gill. dis. rver>' full; • v l'/7 92 J 
elec. ap. for water measuring. Lowe Soc Ar/s Man HH ; 'I y 
lor's The Eng* May 3; the differential positive * .May 17 M9; 
the Frager • Apr 24-91 
Motors, the * Demon * Eng • Aug 28 The Eng ♦ Oct 9-91 ; ex* 
tended use of, Rodda E A'ews Feb 'J: and dynamo, the liel- 
knap • June 15-89 ; cost and econ., S. Babcock. Apr 25 E liec 
May 9-91. See also WATER-wheels 
Pipes, flow in, Weston, dis., insets rfull) Am C £" • v 22 -\H^ ; 
loss of head through 24-in stop valve, Kuichling, insets • v 20 
-92 E Rec Oct 8-92 ; cast iron coated, specs., Yardley Am 
Min v 18 -90 ; cleansing, Swiney Eng Apr 13-88 ; corrosion, 
Horsfall cor. Aug 22-90 

E News action of Boston water on. W. Nichols, Feb 25; 
Cal. redwood, laying * Apr 28; head in ft. nee. for different 
vels. of discharge, Brush, July 7-88, Gould ♦ Feb 16, 23, Mar 
2-23; cement-lined, Feb 10: 0-in. flex, joint ♦ .May 18; econo- 
mic head for long, R. Brown • Oct 5-89 ; welded steel, mak- 
ing, Cartwright proc. Apr 5 ; cast iron, cost, Weston, tables for 
es. June 21, 28-90 

E News tapping branches to, device for * Jan 24 ; cement- 
lined, wrt. iron vs. cast iron, 31 ; cast iron coated, specs.. Yard- 
ley, com. report ♦ Apr 18 E Rec May 9; riveted steel, Duncan 
(full) • .May 9 E News • Apr 25 flex, joint, Liverpool * Aug 22, 
5-ft., for submerged pipe * Oct 17; large siphon, McKinney 



384 



WATEH PIPES- PURIFICATION 



Water Pipes 

lake and Miss, river • Nov 28 ; wooden staves mains, Hawks • 
June 13-91. Apr 28-88, May 12-93 

E Neu-s bridge and 4S-in main, Wash., D. C. • Feb 13; new 
method of laying large submerged " Mar IP, lowering sub- 
merged. Plalte river, Denver • Apr 28; proieciion crossing 
bridges. S. Babcock * May 19 ; dislrib. mains and lire service, ■ 
July 21; cast iron cement joints. May 5 • Sep 8-92 I 

E Rtc draining and filling, Russell. Dec 24-87 ; arched main ' 
over stream. Geneva. N. V. works • Junefl; service pipes dis- 
charge, diag, and formula, Prov. " Nov 7-91; 4-ft., laying, 
Brooklyn • Nov 6-92 ; action of water on galv. iron. Nichols 
/ Assoc E Socs. abs. Init C £ v 02 -88 ; suspended across 
Sarine river, Friburg, Swilz., abs ; cast iron, specs., com. report, 
abs; steel riveted, Duncan, abs. v 107, 107 -92 Am W W 
Assoc report ; u-ft., Lavergne Genie Civil • v 19 -91 ; detec- 
tion of leaks in, notes, Francis The Eng July 13-88 ; tunnel, 
flex, joint steel pipes. Vyrnwy to Liverpool • June G-91. See j 
also pLPrs 

POWKK, and steam, compar. cost. Manning Am Af E w 10 -89; j 
value of a. Main v 13 ; prob. in, Richards v 13 -93 Cauier'i ] 
May -92 E A'eivs Jan 24, Dec 5 ; elec. util. of, Buell El Eitff j 
Apr 8 Sc Am Sufi May 10-91; Carter E/ Jfev Land* Aug I 
IS - • Nov 4-92 ; plant at Gokak, India Eug • June 8- " 
expts. on, Aug 26-91 j in N. Eng., S. Webber E Mag* July | 
91 ; compuls. worked out by slide rule, Cox E &• Min Jan 9- J 
93 Pwr • Feb. Mar, June ' July • Sep • Dec -91 

E News of N. Jersey, Cook report, Jan 5; ffolyoke, Mass.] 
June 1; Lowell, Mass. 1: Mass. practice, Fitigerald, May 25, " 
June 10-89; Niag. River Co. • May 17.24, Niag. Falls Co. • ' 
Nov 8; Sauk Ste. Marie, July 12 ; elec. light station, Keswick, J 
PZngland, inset • Sep i;i-90; Austin, Tex. Aug lS-92; hy^ 
draulics, Hiscox 5^f ^/« .S-k/ • Feb 7, 14,28* Mar 7, 14 •AprJ 
2-7-91. See also Niag. Falls power utiL 
Pressure regulator, the Kieley E A'ews * May 4-89 
Purification', seif-purif. of flowing (biolog. study) Currier, dia., I 
insets Am C E • \ ii -91 ; by iron, ed. Eng Nov 2-88 ; re-J 
volving river purifier, W. Anderson, Aug 21-91 E News Sep>l 
22-02 ; Davis E Mag Mar -03 i contam. of, in storage M 
voirs on Pac. coast and palliatives E News * Aug 23-00 ; by I 
metallic iron, Devonshire E Rec Feb 14 • Soc Arts Mass *01(J 
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Water Purification 

inset Tech Q * Apr -91 F Inst * June -90 ; sep. of iron com- 
pounds and removal of sulphuretted hydrogen, Kaeber, abs. 
/nsf CEv92 -88 ; Leeds Sc Am Sup Dec 26-91 ; drinking, 
Austen, Oct 15-92. See also Water filters 

Softening, plant, Southampton, inset Eng* Mar 11 ; for locoms. 
E News * June 9-92 ; Davis Sc Am Sup June 29-89 ; The 
Eng Feb 3, 10-88 ; Maigneu's ap., Birm. * Aug 22-90 

Supply. See WATER-works 

Towers, Yonkers, N. Y. E News * May 19-92; the Norton, 
Vyrnwy aqued. * Oct 10 The Eng * Sep 18-91. See Stand- 
pipes 

Valves, 24-in stop, loss of head from, Kuichling, dis., insets Am 
C £• * V 20 -92 ; 4S-in stop, Croton aq. E News » Dec 15-88 ; 
opening indicator, Chapman Valve Co. * Dec 7, new stop valve 
* 21-89. See also Valves 

Waste, Rochester, N. Y., restricting. Rafter, dis., insets (full) 
Am C E * y 26 -92 ; and prevention, metering and min. rates, 
Brush E News Aug 25 -88 ; and charges, various cities E Rec 
Jan 11-25, Feb 1-90 ; and prevention, Hope Inst C ^ * v 110 
-92 

Wheels, the Pelton impact motor El Wld ♦ Jan 4-90 E &* 
Min * Mar 7-91 E Neius * Feb 20, Cazin cor. * Dec 22-92 
R (Sr* Eng * Oct -90 The Eng * Feb 27 * July 17-91 ; ancient 
and mod., S. Webber E Mag ♦ May * June ; jet E Rec Mar 14 
-91 ; Richards R <S^ Eng Sep -92 Am M E 
Waters, J. II. E., por. E &- Min * Aug 22-91 
Water-works and supply, compar. of supply systems from a finan. 
point of view, Fitz Gerald, dis. Am C E w 24 -91 Jnst C E w 
105 -91, table Sc Am Sup July 4-91 ; gravity systems. Rafter 
E Mag* Feb : supplies for cities and towns, Davis * May -92 
E Neius treatment and sources. Fanning, Apr 28 ; conduits, 
use of salt glazed vitrified pipe in. Am. W-wks. Assoc, Babcock 
dis. 28; sub-surface waters for cities, Breneman, May 19; reser- 
voir walls, proper cross-section for, Cain * June 23-88 ; of far 
West, ed. Apr 20; records, Diven, 27; U. S. and Can. 27, May 
4-89, embanks, and dams, inset * June 21, for Am., ed. July 
12; exam, of, Aug 16-90; obtaining filtered water from rivers, 
Lefort sys. * July 18; sources, suggestions as to selection of, 
Stearns, diags. * Nov 7 ; of U. S. & Can., ed. 28 ; growth, U. S., 
ed. Dec 5, 12-91; franchises, Tubbs, May 19; dissolved oxy- 

25 
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Water-works 

gen contained in ponds. Drown rep. Sep 29; flow of streams and 
storage, diags. ♦ Oct 20-92 

E Rec aerating nat. canals and low dams, Babcock * June 30 
Sc Am Sup July 14-88; for small towns, Billings E Rec Mar 
30; records. Glover, July 20: supply and fresh water alg^e, 
Rafter, 27. Aug ZAmCE; records systems, various cor. E Rfc 
Dec 21, 25^-89, Jan 4 -IS: stand-pipe and trestle tower, rel. econ., 
Crocker, July 19 ; op. private Go's, account bks. Sep 0, 20, 27, 
Oct 25, Nov 15-90 

E Rec devel. for small cities in west. Kiersted, Jan 2A J Assoc 
E Socs. E Xctl's Jan 7-88 ; stand-pipes formulas, table E Rec 
Apr 25, May 2-91 ; covered service reservoirs, Apr 30; emer- 
gency tools ♦ .May 21 ; bk. keeping, June 25, Aug 0-92 

/ns/ C E Typhoid fever in its relation to, Mills, abs. v 107 
-92, pph. rev.. Lawrence, Mass , '91 ; covered reservoirs, Swan 
•SV . / w Si/p Oct 27, Nov 3-88 ; village supply, Terry ne Eng 
Jan 20-88 ; news and notes, see Eng News files. See also 
Dams; Pipes; Reservoirs; SxAND-pipes; Valves; Water 

American Assoc, pro. E Xews Apr 28, 28-88, May 31, June 7- 
90, Apr IS. 25-91, .May 19, 20-92, E Rec Apr 28, May 5-88, 
May 17-;n-89 ?, Apr 18, 25-91, May 21, 28-92 

Amsterdam E Xeics Apr 19-90 

ASHLAND. Ky., reser\'oir E Xews * Apr 11-91 

Athens. Ga., reser\'oir and dam, Ledlie E Xe^vs * May 5-88 

Atlanta. Ga., \V. Richards E Xeics May 20-92 

AiBLKN. N. v., suction and siphon pipe E Xews * Nov 1-90 

Australia, supply The /i/igSep 18. Oct 2-91 

Berlin, rules and rates. Gill E Rec July 9: table of consumption 
and sale by meter, do., dis. (ver>' full) /ns/ C E * v 107 -92* 
See also G.\s and water supply, Berlin 

BiRMiN(iHAM. Ala., Milner E Xcti's * Apr 10-92 

BiRMiNC.HAM, llngland. proposed sup. E X'ews * June 20 l^he 
Efi^* Apr 17-91 

Bombay, India, sup. E Xeics .May 23-91 ; Hedges E Rec * Dec 
31 -8 7 The Eng 

Boston, Mass., Fisher hill reservoir E Xews * Mar 24-88 ;Iat 
est. n July 5-90; del. best capac. of basin No. 5, Nov 14-91 1 
high service (full) E Rec * June 1-89 

Brooklyn. \. V.. extension, insets E Xews * Mar 7 * May 0, 
Milburn eng.-h. * June * July 25-91 
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Water-works, Brussels, sup., Gernaert, abs. Inst C E w 105 

-91 
Burnley Corp. works The Enj^Jzn 13-88 
Cardiff supply T/te Eng Sep 10-92 

Charlottetown, Prince Kd. Is., Lea rep. E News k^x 89 
Chester, Pa. E Rec » Feb 6-92 
Chicago, III., new, Feind, inset E News * July 5 : submerged vs. 

visible intakes, Hering cor. 2G-90 ; 4 mile crib, Colton E Rec 

* Oct 10-91 

China and Japan, Hart, Orange, Turner Eng* Feb 21 The Eng 
21 E News Mar 8 Hong-Kong, Shanghai, Yokohama, dis., in- 
sets Inst C £• * V 100 -90 

Cincinnati, history E Rec Nov 8-90 

Cleveland, O., Whitelaw dis. E Rec Apr 28-88 

Cohasset, Mass. E Rec * Dec 8-87 

Covington, Ky., Bouscaren, plans, insets E News * May 10, 17, 
17 E Rec * Feb 8. 15 * Mar 1, 1, final rep., abs. Inst C Ew 107 
-^92 

Croyden, Addington station The Eng * Aug 29, Sep 5-90 

Denver, Col., Fortier E N'ews * Sep 22, 29-88 

Detroit E Rec * Mar 19-92 

English towns supply The Eng June 15, 22-88 

Eton and Winsor arbitration The Eng Apr 13 88 

Fall River supply case E Rec Mar 23-89 

FRANKFORT-on-Main sup., Lindley E Rec * Dec 8, 15-88 

Franklin, N. II., covered reservoir E A'ews* May 12-92 

Geneseo, N. Y. E Rec* Apr 4-91 

Geneva, N. Y. E Rec * Mar 14-91 

Genoa, Italy, supply E Rec * Jan 24-91 

Golden, Col., supply, n E jXcil's * June 27-91 

GouvERNEUR, N. Y. E A^eik's Jan 24-91 

Hague, Holland E Ne^us Apr (5 Eng* Mar 15-89 

HoNG-Kong, China, Tytam. Orange Eng Feb 21 The Eng 21 
E Ne^L's Mar 8, insets Inst C E*v 100 -90 

Hyde Park and Lake, tunnel and inlet crib, McLennan E A'ews 

* Jan 12-89 

India, the Ndgpur, Penny, abs. Inst C £" v 93 -88, inset * v 110 

-92 
Italian towns supply, Bruce Inst C £" * v 99 -90 
Ivorydale, O., supply E Rec * Dec 26-91 * Jan 9, 23-92 
Janesville, Wis. E News * July 20-89 
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Water-works, Japan, Yokohama, Turner Eng Feb 21 ; and China, 
Hart Eng Feb 21 The Eng 21 E News Mar 8 insets Inst C E 
* V 100-90 

Kali Nadi aqueduct failure report E News May 18-89 

Kansas City, siphons of, Pearsons, dis. Am C -£" v 18 -88 

Leyden, Holland, eng.-h. and water tower E News ♦ Dec 8-88 

Liverpool, England (Lake Vymwy) supply Eng * Mar 30-88, 
inset * Feb 1-15-89, aqued., inset * June 17, tun. machin. * 24 
-92 ; E News * Dec 29-88 ; ed. (fuU) * Aug 18-92 ; use for 
hydr. power E Rec Sep 14-89 ; Parry (full) Mar 12, 19-92, 
insets Inst ME* July -91, mechan. features. Parry, mo. 
power, dis., insets * Feb ; Cox Lond Graphic * July 16^6^ 
Eng * Sep -92 ; (full) Sc Am Sup * Mar 23-89 ; Vyrnwy 
aqued., Weaver nav. crossing * July 19 The Eng* May 23-90 ; 
supply * July 31-91, (full) * July 15-92 

London, England, supply, Bolton, bk., W. Clowes, Lond. '88; 
Lass, bk., W. King, Lond. The Eng Oct 19-88 ; Harrison Eng 
Mar 6-91 ; a London, remarkable hist. E News Aug 17; Lond. 
Co's, n. Nov 2-89 ; early sup. July 4-92 ; sup., subterranean 
water in chalk formation of Upper Thames, Harrison, dis., 
insets (full) Inst C E * v 105 -91 ; East London The EMg]\3\y 
5-89; sup., inquiry, ed., Jan 30, Harrison, Mar 6, Dec 4, 11, 25 
-91 ; Met. sup. (full) * Nov 25 * Dec 2-92 

Loughborough supply The Eng]2Si 13-88 

Manchester, England, Thirlmere, inset Eng* Oct 16, 30* Nov 
13, 27 » Dec 11, 25-91 * Jan 8, insets * 22 * Feb b; E Rec Mar 
12-92 

Massachusetts, supply and sewage disposal. State Bd. of 
Health reports E Rec Apr 18-91, abs. Inst C E v 9S -88, v 
106 -91 

Memphis, Tenn. E Rec * Sep 12 * Dec 6, 19-91, Jan 2 * Feb 13, 
20-92 

MiD-Sussex, Balcombe The Eng* Dec 9, 23-92 

Milwaukee, Wis. new, L. Mich, intake of, tun. E News * Oct 
25-90 E Rec * Dec 24-92 

MoNTE-Video, Galwey Inst C £* « v 96 -89 

Mound City E Rec * Mar 12-92 

Nagpuk, India, Penny abs. Inst C E v 93 -88, inset * vllO -92 

Naples, Italy E Rec * Dec 6, 13-90 

Nashville, Tenn., reservoir. Parsons E News June 16-88 ; 
laying submerged mains * Aug 8-91 
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Water-works, Newark, N. J. E News Jan 5-89 ; map * Oct 11 ; 
sup. 11-90 * Aug 1-15-91, Fteley's report, Feb 27, storage 
capac. of, cor. Mar 12-92 ; reservoir, E. Jer. W. Co. E Rec * 
Aug 1-29* Sep 5, 26-91 

New England, stat., tables E News Oct 13, 20-88; W-wks 
Assoc, pro. June 23-88, June 21-90, June 10-92, E 7?^^ June 
14, 21-90, June 11, 18-92 

New London, Conn., supply E Rec Feb 13-92 

Newton, Mass., covered reservoir E Rec * Nov 28 * Dec 12- 
91; supply, biolog. exam, of, Sedgwick Tech Q * Feb Soc 
Arts Mass -88 

New York, supply, Croton aqued., notes on excav. of, Carson 
(very full) Am Min * v 19 -91, meeting of headings E News 
Jan 21 ; lower N. Y., Bartlett project, map * Dec 22, Croton 
storage, McElroy cor. 22-88 ; potable, anal, report, June 1-89 ; 
reservoir * M,' inset * Mar 22; July 19; hist, and exploration 
for new reservoirs, Roberts, inset * Nov 22, 29-90 

E Rec Croton aq. power op. plant, Jan 19, compressed air * 
Dec 28-89 ; ventil. * Jan 25-90 ; suit, July 4 ; N. Y.'s scant 
supply, Adams cor. Nov 21-91 ; aqued., eng. features and 
design, Chenoweth, map F Inst * Feb -90; Sodom dam Sc 
Am Sup * Jan 5 ; sup., Parrott * May 11-89 ; aq. * Mar 15- 
29, Chenoweth (full) * Apr 12-90; sup. T/te Eng A^r 20-88 

Oporto, Portugal, inset Eng* Feb 14-90 

Orange, East, N. J., and sewerage Set Am Nov 17-88 

Paris, France, supply, Paris exhib. Eng Oct 4 E Rec * 19-89; 
Ritter^s proposed E Neius Apr 7 7^he Eng July 27; sup. Nov 
23-88 ; sup. Genie Civil * v 10 -90, abs. Inst CEv 100 -90 ; 
pumping stations and reservoirs, Bechmann, abs. v 105 -91 
An Fonts Feb -91 

Pawtucket, R. I. E News * June I E Rec * Jan 19, 20, Feb 9 
-89 

Peoria, 111., inset E News * July 14, 21-92 

Phila. supply prob. E News Sep 22; consumpt. '01, Oct 27 92 ; 
present condition. Hooker F Inst May - July -89, May -90 

Pueblo, Col, proposed E News * Jan 17-91 

Queensland supply E Rec Apr 2; Joyce, inset Inst C E * w 101 
-92 

Racine, Wis. E News * May 12-88 

Rathmines, Ire., Tyrrell Eng * Nov 0, insets Inst M E * Oct 
-88 



390 WATER- WORKS, RICHMOND- VICKSBURG 

Water-works, Richmond, Va. E Rec * May 23, 30-91 

Rochester, N. Y., hydraulics of Hemlock lake conduit, Rafter, 

inset Am C E * v 2Q -92 ; san. protect, of water-shed, Tubbs 

E News Apr 28-88 ; E Rec Aug 16-90 ; * Jan 3-31 * Feb 7 

-91 

Rome, Italy, supply -£'-^^^Jan3; Hicke, abs. Inst CE \ 104 

-91 
RosARio, Argent. Repub., Bruce, abs. Inst C E \ 108 -92 
Rotterdam, Port of, Strukel, abs. Inst C £" v 93 -88 
St. Cloud, Minn., lowering intake pipe and crib E News * Apr 

28-88 
St. Helens, Kirby pumping station The Eng Aug 17-88 
St. Louis, Mo., settling basins, inset E News * Apr 18 ; inlet tun- 
nel and tower, inset ♦ July 4-91 ; extension * Feb 20; E Rec* 
Apr 9, 10 * May 7, 21 * Aug 6, 13 ♦ Sep 3, 17 * Oct 22 ; build- 
ing * Nov 12-92 
SroTLA.ND Eng Aug 29-90 

Sewickley, Pa., supply and pump wells E N'ews Aug 3-89 
Shanghai, China, Hart Eng Feb 21 The Eng 21 E News Mar 

8, dis., insets Inst C ^ * v 100 -90 
Sheffield, England, Eaton Eng * Aug 8 The Eng % E N^ews 

Sep 20, insets Inst M E * July -90 
SHREVEroRT, La., supply and sewerage E Rec Apr 5-90 
Southampton, England, water softening plant, inset E A'ews 

* Apr ir>, Matthews, insets Inst C E *\ 108 -92 
Strai.sund supply, abs. Inst C E v ^2 -88 Deut Viertel -88 
Syracuse, N. V., report E News Feb 23; sup. sources E Rec 

Mar Hi- 89 
Tokyo, Japan, supply, Nakajuna Sc Am Sup * Dec 29-88 
Toronto, Ont., Can., proposed gravity E Neivs Dec 20-90 
U. S., middle states, ed. E .^>^.'J Dec 15, 22 88 ; southern, ta- 
l)les, ed. Feb 9; north central ed. Mar 2, 9; of far west, ed. Apr 
*J0: and Can., diag., ed. * 27, 27 89 ; present status of, tables, 
June 2S. new and projected, ed. July 5-90 ; U. S. ownership of, 
Jan 2:1-92 
X'ancouver Eng Mar 15; Crocs E Neics Feb 2 ; H. H. Smith, 

abs. Inst C E v 101 -90 Gin Soc CE v :\ 
Versailles, France, supply E Ntws May 2; Fanning E Rec 

May 1(5-91 
ViCKSBURG, Miss., settling basins, Delafield, inset .^4/// C E*y 
21 -^9 
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Water-works, Vienna supply, Frank, abs. Inst C E v 100 -90 
Warsaw supply E Rec * Jan 2-92 
Washington, D. C, supply E Rec Jan 30-92 
Yokohama, Japan, Turner Eng Feb 21 The Eng 21 E A'eivs 

Mar 8, insets Inst C £" * v 100 -90 
YoNKERS, N. Y., tables, stat. E News Aug 30-90 
Ypsilanti, iMich., Coats E News ♦ May 10-90 

Watson, Robert Inst C £" v 104 -91 

Watson, Thomas C. Inst C Ev 103 -91 

Watt, James, Barr ^«^ Jan 24, 31, (full) Sc Am Sup Apr 5-90 

Waves, ocean, util. of power of, Stahl (full) Am ME * v 13 -92, 
Gassier s * May -91 E News * June 2-92 Sc Am Sup * July 
2; ocean, Allingham, 2-92 ; wave power ap.. Dyer * Oct 24- 
91; wave power pump E Neius Feb 18-88; pressure on 
exposed structures, ed. Sep 0, Rettig cor., ed. * Nov 15,15; 
surfaces, cor. * Dec 20-90 

E /vV^ wave pressure on exposed structures, Davis, Mar 5; 
tidal, vel. of propagation in rivers and estuaries, Gieseler, Apr 
2-92 ; force of impact and stability of breakwaters, d'Auria 
F Inst Nov -90, Jan -91 ; propagation in liquids, new theory, 
do. * Dec -90 ; swell and chopping, St. Venant, abs. Inst C E 
v 94 -88 An Pouts * v 15 -88 

Waxes, resins and solid paraffins. Church (full) Sc Am Sup Apr 
9-92 ; mineral wax, Aug 10-89 

Weather, U. S. Bureau, Dunn E Mag* Sep ; conditions causing 
cold wave, Russell * Dec -91 ; U. S., May, '88 E News June 
23-88; warm winter of 188{M)0, Blodget, May3-90; Penn. 
State service, reports, see F Inst files: temps., U.S., table 
Locom Mar -88 

Weatlierlicad, I'atrick L. Inst C E w 92 -88 

Weaver, John J. F Inst Aug 91 

WeaviiijiT, warp and knitting, without weft, Paget Eng* July 19, 
20-89, high speed * Feb 14-90, dis., insets lust M E * July, 
Paget's machine (very full) ^^f Am Sup * Aug 3, 24, 31-89 

Weaving^ shed design Iron Age * Dec 8, dis. .//// M E * v 1:> 
-92 

Webb, George W. Inst C /t v 107 -92 

Webb, Theodosius lust C E v 100 -90 

Weber, Wilhelm E., pors. E/ Rei' Land* July 10 Sc Am Sup * 
July 25-91 

Webster, William Inst C E\^2 -88 



392 WEIGHTS - WELLS 

Weigrbts and measures, U. S. prototype standards of, Menden- 
hall Am Min v 18 -90 ; refinements of mod. measurements, 
Brashear Eng July 25 (full) Sc Am Sup Apr 5-90 ; areas, 
polar planimeter, setting by comput., Gieseler E News May 19; 
metric system in practical work, ed. July 7, Appleton cor. 2 ; 
standard, Gieseler * Sep 8, 15 F Inst * Aug -88; round log 
structures, rule to es., n E AVwj May 24-90 ; foot, old Japan- 
ese * July 18-91 

F Inst a natural scale and measure. Cooper * Feb ; report 
Inst C Ev^\ -SS/ Assoc E Socs -87, Bost Soc C E ; metric 
system origin, Scaife Sc Am Sup Oct 19-89 ; intemat. bureau 
(full) * Mar 8; U. S. standard, table, Apr 26-90 ; standards of. 
Bond Soc Arts Mass -88 ; metric system, Greenhill The Eng 
Feb 3-88; duodecimals, Halliday, Mar 1-89. See also 
Length; Measurements, refinements; Metric sys; Wire 
gauges 

Weighbridgre, 20-ton, Paris exhib. Eng * Sep 6-89 

Weigrhing machines, Kent F Inst Sep -88 ; Airy, dis., insets 
(very full) Inst C £ * v 108 -92 ; Aut. W. Mach. Co., legal 
decis. T/ie Eng Dec 21-88 

Weir, Thomas, por. E 6- Min * Mar 21-91 

WeldingTy metals, Bevington's proc, com. report F Inst * Nov 
-91 ; iron and nickel, nature of, Fleitmann, abs. Inst C £" v96 
-89. See Elec. welding; Iron & nickel welding 

Wells, driven and pumps for, Hriggs, dis. Aw M E \ Q -88 ; 
boring and sinking of, Twaddle E?tg* Aug 81 ♦ Oct 12, 26-88 ; 
and shafts sinking, Avery ♦ Oct 16-91 ; artesian, Chamber- 
lin E 6r* Min ♦ May 5-88 

E Neufs Paris, Place Herbert * June 16-88 ; of Atlanta, 
Ga., water, report, Jan 19; great, at St. Augustine, Fla. * Apr 6; 
in Dakota, 13; in N.J. July 13-89; of Memphis, Tenn. May 
10-90 ; practice in West U. S., No. & So. Dak. ♦ Mar 14, 28, 
Apr 4; yield of, sunk in permeable soils, Mancini, 21, abs. Inst 
C E y 10^ -01 A H Fonts June -90 ; artes., the worid's use of E 
jVews May 16 ; artes., Charieston, S. C, Marion sq. * Apr 4-91 
E News artes., St. Augustine, water ♦ Feb 20, Apr 2 ; artes., 
Galveston, Tex., deep (2920 ft.) * Aug 11; driven system, 
Schuyler ^eb. * Sep 1-92 ; use of galv. iron for artes., Haines 
F Inst Nov E Rec Dec 13-90; artes., boring ap.. Cox, Oct 31 
-91 ; driven, Lowell, Mass. Dec 17-92 ; fresh water, of Atlan, 
beach, Frazer F Inst Sep -90 
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Wells 

Inst C E artes., Paris, Thomas, abs, v 04 -88 ; disinfection 
of and on germs present in subsoil water, Frankel, abs. v 07-80 ; 
artes. in So. Lincolnshire, Gill, v 101 -90 ; artes. irrig., San 
Bernardino Cty., Fox * v 105 -Ol ; brine and gas-wells of Sze 
Chuen, China, Coldre, abs. v 107 -92 An Mines v 19 -91 

Sci Am deep, of Reading, Pa. Jan 10; artes., James river 
valley. Dak., Korns, Apr 0-89 ; artes., in Kan. and causes of 
flow, Hay Sc Am Sup * June 21-90 ; and shaft sinking, Davey 
* Dec 5 The Eng^ Oct 30-91. See also Irrig., Cal., So. 

West Point, as seen by an Englishman Sc Am Sup Dec 15-88 

Wheat grain composition and mill products .SV Am Sup July 11 
-91 

Wheelbarrow, history Sc Am Sup * Aug 23-90 

Wheels, Cloud's boltless R Gas * Mar 20; wheels linked with 
bell crank * Nov 21-91 

Whipple, S., por. E AVzcr » Mar 24-88 

Whistling buoy E News * Nov 15-90. See also Harbor eng. 

Whitelaw, John Am C £" v 27 -92 

Whitman, Thomas J. Am C E v 2Q -92 

Whitworth, Joseph, por. (full) fnst C E * v 91 -88 

Wight, Theodore (;. /nst CEvU -88 

Wiley, William H., por. Cassier's * Dec -91 

Willcox, William Inst C E y \Wi -90 

Willet, John Inst C ^ v 107 -92 

Williams, John Inst C £" v 02 -88 

Willock, Harry H. Inst C E\ 00 -89 

Wilson, Arthur O. Am CEv 20 -92 

Wilson, John F., por. E fir* Min * Jan 17-91 

Wilson, George Inst C is v 01 -88 

Wind, pressure, report Eng Mar 14, ed June 27-90; vel. on 
Eiffel tower and at Forth bridge Sc Am Sup July 10 I he Eng 
June l:] E Neu^s Mar 8; the Louisville tornado * Apr 5; on 
cyl. surfaces, Irwin * Sep 20 ; and vel. measurements, Marvin, 
Dec i;)-90; util. for produc. and storing of elec. energy, 
Vigreux, abs. Inst C E v 01 -88 Genie Civil v 11 -87. See 
also AiRnav; Bridges, wind press, on ; Storms; Tornadoes; 
TRADE-winds 

Winding: engines, equaliz. of load by spiral drums. Rogers Am 
Min *vl7-89; Powell- Duff ryn coll., inset Eng * Oct 14; 
Reumeaux's safety gear The Eng Nov 11-92 
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Windlass, elec, Guyenet sys., Paris exhib. The Eng Sep 6-S9 
WiDdmill for elec. purposes, Blyth El Rev Lond* Aug 12-92 ; for 

producing elec light, Cape de la Heve Sc Am Sup * Aug 3-89 

Winslow, Arthur, por. E «S^ Min * Jan 23-92 

Windom, William, por. E 6^ Min * Feb 7-91 

Wire covering machine Sc Am Sup * Mar 29-90 Industries 

Wire gauges, Am. and European, table El IVld Apr 25-91 ; and 
plate gauges, ed. E News Dec 22-92 

Wire rope, fastenings, Hewitt E News * Aug 4 Am M E v9-88 ; 
haulage and applic. to mining, Roberts (full) Am Min * v 16 
-88 ; and wire, manuf. and uses, J. B. Smith (full) The Eng * 
Mar 8, 22 ♦ Apr 12 * May 17 ♦ June 21, 28-89, bk. review 
E News Aug 29-91 ; wire ropes, Biggart, Jan 17, expts. (full) 
E Rec Apr 4-91 Inst C E ♦ v 101 -90 ; wire rope transport 
and transmiss. R Gas * Oct 7-92 ; flex., Gregg Sc Am Sup 
May 24-90, Emmerson * Jan 24-91. See also Rope driving; 
Telpherage 

Wire rope-making machines, Wurin*s The Eng* Oct 18-89 

Wires, hysteresis in the relation of strain to stress, Ewing Eng 
Oct 11-89; underground, Toronto subways, Jennings, pro- 
posed E News ♦ Sep 20-91. See also Elec. wires, under- 
ground ; Telegr. — Teleph. wires 

Wire-working machinery, Paris exhib. Eng* Aug 2-89 

Witherbee, Silas H., por. E &^ Min * June 22-89 

Wittenberg, C. J., por. E &^ Min * Jan 31-91 

Wood, preserv., evap. of phenols from creosoted timber, Prindle 
El JfVd Mar 8-90 ; hard-wood, U. S. resources, Mohr E Mag 
Dec -92 ; silicified, Ariz. E ^ Min * Mar 24-88 ; treatment 
tests, Stedman E News ♦ Sep 1-88, Prindle cor.* Feb 15; 
consumpt. of forest supplies by R's, Tratman report, table, Aug 
30: dove-tails, holding power, Poe report * Dec 20-90; pine, 
heart and sap, compar. value. Lamb, table, Nov 30, Dec 7-89; 
forests of U. S., Putnam Garden 6r* Forest Aug -88 

Inst C K Indian woods, for eng. purposes, Lall, v 93 -88; 
Am., strength tests, J. B. Johnson R Gaz Aug 28-91 ; yellow 
pine posts, formula, diag. * Jan 20-92 ; redwood logging, Cal., 
Potter Sc Am Sup * May 24; Hemlock spruce, 24-90; woody 
fibre nature, I hi, June 0-91 ; hard, pale, of N. So. Wales, 
Maiden, Dec 3-92. See also Timber — preserv. 

Wood, Alfred H. Inst C £" v 99 -90 

Wood, Arthur H. Am C E v 2Q -93 
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Wood, Edward W. Inst C ^ v W) -90 
Woodbury, Charles J. H., por. Gassier' s ♦ Sep -02 
Wood fibre, vulcanized wood-pulp, Deering, abs. Insi C E \ WL 
SS/ Assoc E Sacs; woodite, Reed Sc Am Sup Mar 31 ; pulp 
manuf. in Ger. Oct 13-88 ; cellulose, Sadtler, June 4-02. See 
also Lime sulphite fiber manuf. 
Woodhousc, Otway E. hist C /s v 91 -88 
Wood-working, prog, in art of, Tompkins E Maff Nov -02 
Wood wool machine Sc Am Sup * Sep 1-88 Industries 
Wool and fur (manuf.) VV. Smith (full) Sc Am Sup * May 11, 18- 
-89 ; woolen goods, causes of insufficient strength in, Feb 15 
-IK) 
Woolcock, Henry Inst C £" v 110 -92 
Workshops, econ. of health in The Eng Feb 3-88 
World's, Columbian exhibition. See Exhibitions, U. S. Colum- 
bian 
World's industries, U. S. consuls' reports Sci Am Mar 30-89 
Worthingrton, George, por. El Rev ♦ Feb 13-92 
Wright, Benjamin F. Inst C E y \^\ -88 
Wright, George H. Inst C E v 102 -90 
Wright, Robert E. Inst C E v ^4 -88 
Wright, Thomas Inst C E v 104 -91 

Wrought iron, defects in. Fibers E <Sr* Min July 13-89. See Iron 
Wyld, Robert S. Inst CE v 104 -91 
Wynne, Thomas Inst C Ev 100 -91 

Wyoming, Black Hills & Big Horn Cty., resources. Chance Am 
Min V 19-91 

Yachts, steam, some fast, Werner Gassier' s * Sep; coast and in- 
land yachting, Pangborn Gentury May -92; internat. yacht 
race Eng* July 12-89 ; steam yacht Lady Torfrida * Aug 8- 
90; and strs. comparison, examples, A. Jones * July 3; steam, 
Princess Alice, 17-91 ; steam, Mira, engine and b's * Mar 18; 
naphtha aluminum, Mignon * Sep 9-92; of N. Y. harbor, 
Henderson E Mag* Mar -92 

Sc Am Sup racing, deep keel vs. center-bd., com par. merits, 
Martell, Sep 8 /7te Eng Aug 3-88 ; steam, Ballin Sc Am Sup 
♦ Jan 10-91; yacht design * Jan 2-92; steam, Grace Dar- 
ling, en. & b*s The Eng Mar 16, 23 ; steam, Skeandhu and Sa- 
lem, Sep 21, 21-88 ; twin-screw, * Ormea,' inset * Apr 12-89 ; 
steam, Imogen, inset * Oct 3, 3; steam, Am., list, Nov 28-90 



d06 YARN ~ ZOOLOGY 

Tarn weig^hiog machine, aut, Hering F Inst Jan -90 

Teast, Salamon (very full) Sc Am Sup * Jan 5 - Feb 23-89 

Yellowstone Nat. Park, eng^. relations of, Comstock; geolog. 
hisL, Hague Am Min ♦ v 16, lG-88; Sc Am Sup * Sep 15 
-88 ; Yosemite and Alaska Eng * Sep 30 - Nov 25 ♦ Dec 16, 
23-92 

TeSf^Oy Japan, coasts and rivers of, Meik, inset Inst C E * \ 102 
-90 

York, John O. Inst CE w^ -88 

Yosemite, Alaska and the Yellowstone Eng ♦ Sep 30 - Nov 25 * 
Dec 16, 23-92 

Yucatan, M'Carty Chautauquan Oct -88; the cradle of man, 

Ballou Sc Am Sup Jan 26-89 
• 

Zentmayer, J. F Inst Dec -88 

Zinc, Rush Creek district, ark., Chance Am Min v 18 -90 ; pro- 
duc. and prices, '87 E ^ Min Jan 7-88, Jan 12-89, U. S., "91, 
Jan 2-92 ; zinc-lead ores, electro-chlor. of, Slater, July 14 ; dct 
by titration, Bayley, Sep 1-88 ; Croselmire proc. Feb 9; min- 
ing in Ark. » May 11 ; ores, treatment of complex by smelting, 
Bartlett, Aug :J -89 ; desilverization expts., Edelmann, Nov 15 
-90, Roessler, do. Apr 4, May 16 ; and lead mining, U. S., 
Kirchhoff, July 11-91, det. of zinc in ores, Aug 20-92; ten- 
sile strength of sheet Sc Am Sup Mar 22-90 Eng 

Zipernowski-Deri-Blathy, pors. El IVld* Apr 16-92 

Zoology, 100 years ago, Duthiers Sc Am Sup Sep 14-89 



Air navij;ation. power required, Maxim Century Oct -91 

Alliniiiiiiiii, properties. A. Hunt (full) Sc Am Sup May 17-90 

rilloriuo industry .sV . //// Sup ♦ Sep 6-90 

riiolora prevention. Sedgwick Tci A Q Oct -U2 

l>OIIKlil^'«« Hryco-. A. 1>. /:>x^ -Apr 10-91 

Klootrlr li-htinir >tation. Chic. Kdison E/ //'A/* Feb 2i5-89 

Khvtrio meter, the Teas^ue S, Am Sup* ]u\y lS-91 Et Eng 

KlUpsoKniph. Valilen /: Xci.s • Nov 17 92 

FniiioU, lames IV. Mills /W/: (J Oct -92 

l«tHHiHiotivt\s« Kn»:lish express, Kine. diags. A* iJar * May 9-90 

Kailrtmd>, \lal\im,\ Mivil.\nd ,\r.d Oa. So. & Fla., map E A'ru's 

• M,if \:^ 1H> 
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